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is to discuss the 
management of patients who exhibit loss of 
function of an upper extremity due to pronounced 
limitation of shoulder-joint motion, which in turn 
is the result of chronic adhesive subacromial bur- 


Review or tHe Lireraturs 


Since the by Codman’ of his basic 
text, The Shoulder, in 1934, medical journals have 
presented a voluminous literature on shoulder dis- 
abilities in relation to the subacromial bursa. 
Comparatively little attention, however, has been 
paid to the adhesive type of subacromial bursitis, 
possibly because the diagnosis is often not clearly 
established. As Ferguson” states in his excellent 
five-year 
“In cases of acute bursitis 

ruptures of the supraspinatus 
tendon the clinical picture is fairly clear cut and 
the therapy usually successful. In the other lesions 
the differential diagnosis is somewhat more difh- 
cult for the reason that several of them may be 
combined or follow one another, so that the his- 
tory is by no means clear and the findings may fit 
into several diagnoses.” Bennett® and Solomon,‘ 
writing under the term “periarthritis,” discuss the 
condition. The former author describes the path- 
ology when he states that “fibrous tissue prolifera- 
tion takes place in the periarticular tissue, with 
hypertrophy of the synovial folds, and inflamma- 
tory exudate within the various adjacent bursae 
has resulted in formation of adhesions within the 
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of the Bureau of Medicine and Surgery of the United 
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@riters and are not to construed as official or reflecting the 
Director. Department of Bone and Joint Surgery, Lahey Clinic; at- 


forms interesting comparison with the finding of 


Bosworth® of a large number of patients in the 
young and middle-age group who exhibited cal- 
cium deposits in roent of the shoulder. 
This survey comprised a of both shoulders of 
6061 normal persons. Of this number, 165 subjects 
(2.7 per cent) in one 
or both shou 


the subacromial bursa and the conditions affecting 


it, much credit is owing to Codman,} first, on the 


basis of his articles, and secondly, on that of his 
book. To any of the younger men interested in 
shoulder disability who may not have read the 
latter, we strongly recommend that they do so at 
the first opportunity. Figure 1, reproduced from 
one of Codman’s early papers, together with Fig- 
ures 2 and 3, exhibit the anatomy of the subacro- 
mial bursa and the musculature of the adjacent 
shoulder joint. In adhesive bursitis there is atro- 
phy of the shoulder muscles together with degen 
erative change and scar-tissue formation in the cap- 
sule and tendons about the shoulder joint. We 
believe that the basic factor causing this dis- 
ability is the presence of adhesions between the 
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bursae.” He likewise adds that “the muscles sur- 
rounding and supporting the region, having been 
kept in a state of protracted spasm, have become 
contracted as a result of lessened elasticity and in- 
vasion of fibrous and fatty tissue in and around 
satas ngs \y aé > OW Cin ( the muscle bundles.” Both Bennett and Solomon 
zen shoulder.” In our experience, this is a most believe in physical therapy with heat, gradually 
‘disabling condition and relatively resistant to increasing massage, together with bed rest, abduc- 
ereatment. tion and traction, and in some cases manipula. 
tion. In 1935, one of us (G. E. H.)® noted that 
Pe the adhesive type of bursitis was extremely difh- 
cult to treat and seemed to be best managed by 
progressive manipulation and the use of abduction 

and traction in resistant cases. 

We have most frequently observed chronic ad. 
hesive subacromial bursitis with or without calci. 
fication in the fifth and sixth decades, which 

ANATOMY AND PATHOLOGY 
For the present-day concept of the anatomy of 
Bagiand Deaconess Hospital. 
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floor and roof of the subacromial bursa, and con- 
sequent loss of the gliding function normally pres- 
ent there. Instead, sca motion results, 


Diagrammatic Representation of a Coronal 
Section of the Shoulder Joint. 
This shows the relation of the subacromial bursa 
to the adjacent bone and muscle structures (repro- 
duced from Codman’). A is the acromial process, 
and B, the great tuberosity of the humerus. Ina 
as in b it is slightly beyond horizontal abduction. 


as pointed out by Codman, with consequent re- 
striction of the normal range of motion at the 
shoulder joint. 

Although these patients frequently exhibit neu- 
ritic symptoms, especially pain radiating down the 
upper extremity and up into the neck and back 
of the shoulder, the symptoms are not the result 
of a true neuritis, a term so frequently employed, 
but of the bursitis. Lack of an understanding of 
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ineffectual treatment. 


Finpincs 

A patient with chronic adhesive subacromial 
bursitis seeks medical advice for persistent pain in 
the shoulder, oftentimes extending up into the 
neck as well as down the arm into the hand, 
marked loss of shoulder-joint function, or both. 
Not infrequently the latter complaint is the only 
cause of disability. Pain may have been of long 
duration, but by the time the patient is seen in 
consultation the pain has often largely disappeared, 
leaving the shoulder with marked limitation of 
motion. 


Depending on the duration of symptoms, the pa- 
tient reveals atrophy of the musculature of the 
is sometimes pronoun F some pa 
tients also complain of pronounced loss of ong 
joint function (Fig. 4). The hand is swollen and 
is similar in appearance to that seen in atrophic 
arthritis. In all our patients with this compli- 
cation, the finger joints of the affected extremity 
were the only articulations that exhibited these 
changes, and therefore there was no question of a 
generalized rheumatoid arthritis. 

The particular shoulder motion lost is that of 
external rotation and lateral abduction. Antero- 
posterior motion is usually of almost normal range. 
The patient can rotate the arm internally so that 
the forearm lies across the front of the body, but 
he can rarely pass the hand behind the low back 
or even place the hand on the hip. 

Although local points of tenderness over the 
shoulder are present, they are less acute and less 
well localized than those exhibited by patients 
suffering from an acute subacromial bursitis with 
calcification. In patients with calcification and 
adhesive bursitis, local tenderness is more ac- 
curately defined. When requested to abduct the 
arm, the patient performs this motion by a com- 
bination of scapulothoracic motion and lifting the 
entire shoulder high on the affected side while the 
opposite shoulder is depressed (Fig. 5). On pas- 
sive motion, assuming that the patient can be 
persuaded to relax, the humerus is abducted later- 
ally from the side of the body, on the average 15 
to 20°, at which point the scapula starts to move 
toward the axilla. If the scapula is held ry 
further passive or active lateral abduction of the 
arm is not possible. 

The roentgénograms of the shoulder of a pa- 
tient with chronic adhesive subacromial bursitis 
consistently reveal generalized atrophy of the 
bones of the shoulder girdle (Fig. 6), and in some 
cases this degree of decalcification of bone is pro- 
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Ficure 2. Anatomical Drawing Made from a Dissected Specimen, Looking Down on the 
Shoulder from Above. 


to the acromioclavicular joint. The subacromial bursa lies superior to these muscles, 


as shown in Figure 1. 
Spine of Scapila 
-M. Subse apuloria 
Tuberosity* y 
Coracoid 
Ficurs 3. Section of the Shoulder-Joint Region from Above and Anteromedially 


This further illustrates the anatomy of the region. 
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but the results elimination of foci 
tion have not been encouragi 

Adhesive bursitis 

eral systemic situati 


Ficuns 4. Hands Disabled by a Pronounced Chronic 
Adheswe Left Subacromial Bursitis. 


Note the generalized swelling of the left hand and 


The management of patients with 
the shiny, tense skin. The general appearance 
dalle t that of pg atrophic arthritis. There hesive subacromial bursitis, with or wi 
was marked loss of finger-joint function. cification, follows. No originality is clai 


Ficure 5. Diagrammatic Illustration of the Method by Which a Patient with Chronic Adhesive Subacromial Bursitis 
Raises the Arm from the Side of the Body. 
Abduction does not occur in the shoulder joint, but instead is accomplished by a combination of 
i¢ motion and elevation of the affected shoulder. 


as the usual manipulative procedures, to prevent this therapy, since unquestionably part or all of x 
fracture of the humerus. has been previously utilized by other surgeons. 

In occasional cases,—and these are relatively This plan of treatment is presented, however, as 
rare, — there is a tear in one of the short rotator an effective means of relieving pain and eventually 


your THE NEW ENGLAND JOURNAL OF MEDICINE Des. 30, 1943 
nounced. In these patients, open operation and tendons, usually the supraspinatus. If a tendon in- 
lysis of the adhesions are often advised, as well jury is present, it occurs together with a subacro 
history of trauma, a severe injury 
“ar, initiating the onset of shoulder pain, and there 
e after gradual and progressive lees of shoulder-joint 
. motion, The majurity of patients with adhesive 
: subacromial bursitis give no history of trauma as 
‘S ' an etiologic factor, or the type of injury described 
. rupture of one of the short rotator tendons. 
| ' In our experience, foci of infection, such as ab 
scessed teeth, chronic tonsillitis, chronic sinus in- 
, feetion and prostatitis, have not been of signifi- 
| Vol. 
| of infee- 194 
-joint 
unction. The most notable examples are found 
in diseases of the central nervous system, such as 
| hemiplegia, as reported by Dynes.® We have also 
| observed marked loss of shoulder-joint function 
| due to an adhesive bursitis that developed follow- 
| ing a bilateral cataract operation, apparently the 
| SS —___=_=_—___= result of the patient’s immobility in bed over a 
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Ficurs 6. Anteroposterior Roentgenograms of the Shoulder. 
The photograph on the left is of @ patient with a normal shoulder; that on the right of a patient 
oth long-standing chronic adhesive subacromial bursitis. Note the pronounced degree of atrophy 
of the bones of the shoulder girdle. 


. Ficurs 7. Manipulative Treatment of Chronic Adhesive Subacromial Bursitis. 
These maneuvers are designed to increase the range of lateral abduction. Note 


that the scapula is held firmly to prevent scapulothoracie motion. a 
normally begins to move toward the axilla only after the arm has passed the 
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viously depend on many 


Ficurs 8. Manipulative Treatment to Obtain External and Internal Rotation. 
preferably intravenous 


As described in the text, these maneuvers are always done under general anesthesia, 
Pentothal Sodium. 


important that he clearly understand the basis of tent of muscle weakness and atrophy, the previous 
his disability, as well as the fact that it will require duration of symptoms and, 


» the pa- 


Ficure 9. Manipulative Treatment of Chronic Adhesive Subacromial Bursitis. 
This is designed to increase the ya of adduction of the arm at the shoulder joint. 

Here again, immobilization of the scapula is necessary. 
a minimum of three to four and occasionally aslong tient’s willingness to co-operate in the program 
as twelve to sixteen months to restore normal func- outlined. The duration of treatment is emphasized 
tion of the shoulder. The extent of treat- because repeatedly patients who have had ade- 
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discouraged, 
have discontinued treatment, and have then sought 


rapid progress, not the least effect of which is the 
improvement in mental attitude. 

Where considerable limitation of motion and 

marked discomfort exist, the patient is put to bed 

and the arm suspended in a Ba ap- 

paratus, with—and this is significant —the ex- 


Ficuns 10. Diagrams of Exercises. 
These are important in the ambulatory stage of the treatment of chromc adhesve subacromial 


bursitis. Note that the 


permits what amounts to normal range of 


directed physiotherapy. We particularly refer to 
progressive, active exercises of the shoulder mus- 
culature, carried out under the direction of a 
competent physiotherapist. This part of the treat- 
ment is performed at home by the patient, follow- 
ing initial training either in the clinic or in 
the hospital. Without exception all the patients 
with an adhesive bursitis require this phase of 
treatment. 

On admission a patient with chronic adhesive 
subacromial bursitis is given the usual general ex- 
mination, with particular reference to the local 
findings in the shoulder. Roentgenograms are 
taken and an analysis of the case is made. If the 
degree of limitation of motion is marked and the 
patient suffers considerable pain, he is advised to 
enter the hospital, since this permits much more 


does not cause increased discomfort. Then adhe- 
sive traction, averaging 6 to 8 pounds, is applied 
to the upper arm, utilizing the Blake board. 
Intensive local heat repeatedly applied to the 
shoulder is instituted, together with massage. The 
patient is encouraged to move the arm in the ap. 
paratus as much as he can comfortably do so. 
Every effort is made to achieve general relaxa- 
tion, to make the patient sleep well, and in gen. 
eral to establish the maximum degree of comfort 
possible under the circumstances. Such a phase 
may require as long as a week, but is oftener a 
matter of three to five days. 

With the patient well adjusted to his appara- 
tus, intensive active exercises of the shoulder are 
instituted. We have repeatedly observed that on 
this simple program the range of active and, in 
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particular, of passive abduction is increased as 
much as 30 to 40° in seven to ten days. When 
improvement, as jud ability to abduct 
the arm, a shoulder-joint manipulation is carried 


Ficurg 11. Removal of Calcified Deposits in the Tendon 
of the Supraspinatus Muscle. 

This is accomplished by the “washing out” technic 
(Smith-Petersen"). The dark areca on the skin 
through which the superior needle has passed to 
enter the calcified deposit indicates the site of maxi- 
mum tenderness on palpation. Localization by in- 

termittent fluoroscopy permits accurate needling and 
washing out of the calcific material. 


out under intravenous Pentothal Sodium anes- 
thesia in the patient’s room, with the arm in the 
apparatus. 

Figures 7, 8 and 9 show the 

vers in the actual manipulation. It eal bo eae 
that the scapula must be immobilized by one hand 
of the operator, while the other grasps the upper 
end of the humerus. In progressive stages the 
arm is moved laterally in abduction, during which 
maneuver numerous adhesions will be felt and 
heard to rupture. The significance of grasping the 
upper end of the humerus lies in the i 

this reduces the leverage action on that bone and 
hence it is less likely to fracture. No attempt is 
made to obtain a normal range of motion in the 
first manipulative amet, because if this were 
done, frequently and discom- 
unable to move the arm through the arc of mo- 
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tion that was present before the procedure. So in 

ive stages the nse of motion, both of 

teral abduction and of rotation, is gradually in- 

creased. The actual extent of the manipulation is 

learned by experience, but a safe rule is to carry 

the arm through a lesser rather than a greater 
of motion. 

With the manipulation completed, 1 per cent 
novocain is injected into the subacromial bursa, 
as well as into the periarticular structures of the 
shoulder joint. This idea, originally suggested by 
the work of Leriche and Policard® in their treat- 
ment of sprains, has been of considerable aid in 
reducing the degree of discomfort that may follow 
the manipulation. 

During the twenty-four hours after manipula. 
tion, no particular effort is made to have the pa- 
tient move his arm unless he feels like doing so, 
but the intensive heat treatment is continued and 
sedatives are given as required to control discom- 
fort. Beginning with the second postoperative day, 
active arm exercises are again instituted, in an at- 
tempt to increase the range of lateral abduction 
and of rotation. In practically every case the pa- 
tient finds that he is able to move the arm through 
a wider arc of motion than was previously pos- 
sible. Thereafter, the regimen as described is 
continued until further manipulation is indicated; 
this is performed after the patient again has 
reached a maximum degree of improvement. 

As soon as the pain in the shoulder is less severe, 
the traction on the arm is progressively omitted, 
thus permitting much more active motion of the 
extremity. The patient then becomes ambulat 
and begins pendulum exercises (Fig. 10), whi 
are especially advantageous since the effect of 
gravity is eliminated and the patient can obtain 
normal motion at the shoulder joint with a mini- 
mum of effort. Likewise, in this same position 
the degree of pain caused by motion is consider. 
ably reduced. 

In the ambulatory stage, the patient is discharged 
from the hospital and carries on his exercises at 
home, coming into the clinic on an average of two 
or three times a week for further physiotherapy, 
such as a combination of inductotherm, infrared 
radiation and massage, but always the main em. 
phasis is placed on progressive active muscle exer- 
cises. 

Thereafter the decision regarding further treat- 
ment depends on the patient's progress. If he is 
remiss in carrying out the active exercises and 
the adhesions recur, this negligence is emphasized. 
and he may then be readmitted for a few days in 
the hospital for further manipulative treatment. 
In the co-operative patient who continues under 
observation, however, this is usually unnecessary. 
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A patient who lives at a distance is referred to 
his physician, and every effort is made to have him 
carry on treatment under the latter's active super- 
vision. 

In treatment of chronic adhesive subacromial 
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Oran Opsration 


In one other group of patients, which includes 
two types, open operation is resorted to. 

The most commonly encountered patient in 
this group is the one in whom the adhesions are 


Ficure 12. Tendons of the Shoulder Joint. 
Through a small incision and with rotation of the arm, visualization not only 
of the subacromial bursa but also of the underlying tendons of the short rotator 


muscles 1s possible. The diagrams exhibit the tendons shown by the corresponding 
position of the arm. 


bursitis with calcification in the bursa or in the 
tendon of the short rotator muscles, the foregoing 
program is also instituted with the following ad- 
ditions. The initial manipulation is done on the 


so resistant to manipulative procedure that it is 
considered unwise to rupture them. The bursa 
is therefore explored (Fig. 12) and many of the © 
adhesions are divided with a knife, and there- 
after the usual manipulative maneuvers are per- 


It should be em t the decision 


humerus. This. possibility is eliminated 
operation, since a considerable number 
sions are divided and those that remain in 


995 
b 
Subscapularis 
lies AG ial 
4 / 
VY 
fluoroscopic table, again under intravenous Pen- ee 
tothal Sodium anesthesia. Needles are passed in- formed. [RBBB 
to the area of the calcification (Fig. 11), and as to open a bursa of this type is made because of the 
described in the article by Patterson,’ the technic dense, firm adhesions in the presence of extensive 
of Smith-Petersen™ is attempted—namely, the bone atrophy. In such a patient the manipula- 
washing out of the calcified material. Before we tions may well cause fracture of the shaft of the 
were aware of this particular procedure, our prac- 
tice had been to pierce the calcified deposit re- 
peatedly with needles and inject novocain. This the 
maneuver alone seems to encourage more rapid less accessible part of the bursa can be ruptured 
disappearance of the calcified deposit, but the by manipulation without fear of humeral frac 


that an end result could be reported. 
These 100 patients were divided into five groups. 
Those in Group A (47 cases) — were completely 


no way impaired. The patients in Group C (5 
‘cases) were followed from six months to two years. 
All of them exhibited improvement but not 
enough to be classified in either Group A or B. 
Each of these 5 patients had either normal mo- 
tion and some discomfort, or better than 50 per 
cent normal shoulder motion and no pain. The 
patients in Group D (5 cases) were unimproved. 
Those in Group E (9 cases) were improved on 
discharge, but the follow-up was inadequate. 

Of 100 patients, .therefore, the majority of 
whom were followed a minimum of six months 
and in most cases over a year, 81 either were re- 
lieved completely of all symptoms or were marked- 
ly improved and remained without any disability, 
although they i i of some 
shoulder di 


SumMMARY AND CONCLUSIONS 
In summarizing the treatment of this difficult 


especially when present in frail, poorly muscled 
patients who have had the loss of func- 


calcification, the latter is removed by the wash- 
ing-out technic or by open operation. Thereafter 
the regimen for patients without such deposits is 
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The other type.of operative case is the one with problem, we wish to emphasize the following 
a large miass of calcification that we have not significant points: 
succeeded in removing by the needling technic. The patient should be forewarned regarding 
Here the subacromial bursa is explored, and the _the basis for his disability and the considerable 
calcified deposit as it lies in the tendon is incised length of time that is often required to achieve a 
and curetted out as described by Codman. return of normal shoulder-joint function, as 
S — well as the absolute necessity for his complete 
cae: tonguge co-operation in carrying out the often extremely 
The es — in this 7 based on fatiguing and boring exercises. 
consecutive initial period of bed rest, the arm in sus 
patients admitted to the Lahey Clinic because —sension and traction, usually results in marked 
of chronic adhesive roy craic Of = increase of shoulder-joint function. 
number, 9 patients, although improved on dis- Manipulative en diel =" 
charge, have not had an adequate follow-up for up the adhesi —— , er) ie Ge 
evaluation of the end results. Forty patients have soft parts in the shoulder should be done in 
been followed for over two years, 27 for over one stages, and no attempt should be made to obtai — 
year, and 14 for six months to one year. In 10 ny on in the shoulder at the first ma- 
cases the follow-up was less than six months, but ni a 
the results were so satisfactory that it was thought ‘dhe of 
tion for some time, with accompanying marked 
leved Of all symptoms IsaDility. 
in Group B (34 cases) were markedly improved. to the 
They had no disability and acknowledged only adh nds, cuminate 
occasional pain. All the patients in Groups Femaining adhesions by manipulation. 
and B returned to their previous occupations, and In chronic adhesive subacromial bursitis with 
their ability to carry out these activities was in ee 
carried out. 
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JAUNDICE — WHITE 97 


A STUDY OF ERRORS IN THE DIAGNOSIS OF JAUNDICE* 
Frankun W. Wuirte, M.D.* 


diagnoses and frequent mistakes. In the last six 
years 500 cases have come under our observation 
on the Second and Fourth (Harvard) Medical 
Services at the Boston City Hospital. These in- 
cluded most types of jaundice: complete and par- 
tial biliary obstruction, acute and subacute infec- 
tious and toxic hepatitis, the cirrhoses ( bil- 
iary, pigment, toxic and cardiac), fatty liver, tu- 
mors and syphilis of the liver and hemolytic jaun- 
dice. This paper is limited to 175 of these cases 
that came to operation or autopsy. 

All known errors in diagnosis have been studied 
and classified. A statement of the number and 
kind of errors, showing which mistakes are com- 


each case, chosen from the following group: the 
excretion of urobilinogen and hippuric acid in the 
urine, galactose tolerance, excretion of bromsulf- 
alein, the phospholipids, total cholesterol and 
cholesterol-ester percentage in the blood, the blood 
prothrombin level and its response to vitamin K, 
the serum albumin and the albumin-globulin ratio. 


lowed and studied for months or years after the 
attack of jaundice in order to discover residual 
liver damage. 


CLASSIFICATION 


The cases were classified in four groups, as a 
guide to medical or surgical treatment: namely, 
complete biliary obstruction, partial biliary ob- 

From the Thorndike Memorial Laboratory and the Second and Fourth 
Medical Services (Harvard) Boston City Hospital, and the Department 
of Medicine, Harvard University. 

Presented in part at the annual meeting of the Association of American 
Physicians. Atlantic City, May 3, 1939. 

*Coasulting physician. Boston City Hospital 


struction, hepatocellular jaundice} and hemolytic 
jaundice. McNee’s’ classification of jaundice was 
chosen as the most valuable clinical grouping, and 
obstruction was further divided, since it was found 
that complete obstructions were nearly all due to 
malignant neoplasms and partial obstructions were 
nearly all due to benign conditions. Rich's? classi- 
fication into retention and regurgitation jaundice is 
important in showing the mechanism of jaundice, 
but has less clinical value than other classifications 
since there is rarely any difficulty in distinguishing 
these two types and since all the types of jaundice 
that are difficult to distinguish from one another 
are found in the regurgitation group. 

The first two groups are essentially surgical with 
respect to treatment, and the last two essentially 
medical. The total group of 500 cases is listed in 
Table 1 to show the types. Almost one third of 


Taste |. Cases of Jaundice Classified According to Type 
of Disease. 


Tyee or Disease p 
33 66 


Complete external obstruction: 


2 
2 


39 71 

Stricture of common duct.... 5 5 

Acute pancreatitis ............ 4 4 
Cancer of bile ducts, pancreas 

duodenum 5 

a a 


Hepatocellular jaundice: 4 
Acute infectious hepatitis a 101 
Acure toxic hepatitis 2 41 
i 161 


Syphilis of liver 1 
Hemolytic jaundice: ‘ 1S 


is 
Totals 175 500 


the cases were chronic cirrhosis; about one third 
were toxic and infectious hepatitis; and about one 
third formed a group including gall-bladder dis- 
ease, complete obstruction, tumors and syphilis of 
the liver and hemolytic jaundice. There was a 
surprisingly large proportion of cases +f jaundice 


tjaundice due to injury to liver cells. 


BOSTON 
O N ward rounds and in clinicopathological 
conferences, cases with jaundice, especially 
those in the early | call forth a of 
monest, may help to avoid them in the future. 
Errors are based on first-choice diagnoses only, and 
correct alternative diagnoses are not considered. ne 
In addition to a careful history and a general 
physical examination, special attention was paid to oe 
the size of the liver, spleen and gall bladder, the ite miei... » 9 
presence of ascites or spider angiomas, the icteric Cancer of common duct 6 6 
index, the color of the stool, tests for urinary dia- ee ee : : 
stase and the roentgenologic examination (Graham 
test, barium meals and enemas). Several liver i <$§$<e 
function tests were used in serial observations in ee 
359 
8.2 
32.2 
In a small number of cases, peritoneoscopy and P 
medical biliary drainage were used; biopsies of } 
lymph nodes and liver were done when possible. c 
A considerable number of the were fol- 


due to cirrhosis. The patients evidently enter the 
hospital when there is an attack of acute hepatic 
Mecrosis or decompensation. The percentage is 
greater in this hospital group than in the cases 
encountered in private practice. 

In Table 1 are also listed 175 proved cases that 
came to operation or autopsy. 

In Table 2 are given the proved errors in these 
175 cases. They are classified in groups, with the 
correct diagnoses in one column and the erro- 
neous diagnoses in the next column. 

The proved errors in the 175 cases that came 
to operation or autopsy totaled 14, or 8 per cent. 
Needless to say, in many cases of jaundice that 
were easiest to diagnose the patients did not die 
and were not operated on. These included pa- 
tients with acute toxic and infectious hepatitis 


2. Diagnoses in 175 Cases with Opera- 
tion or Autopsy. 


Tyee or Cass Eanontous Coantct 
Drscase No. Diacnosis Diacnosis 
Complete obstruction 1 ¢ Gallstones 
Partial obstruction 2 Chronic genito- Cholangitis, abscess 
urinary infection of liver 
3 Cirrhosis Cancer of duodenum 
4 Cirrhosis Primary cancer of 
hepatic ducts 
Cholangitis Primary cancer of 
Mepatocellular jaundice: 
Acute hepatitis 6 Obstruction Subacute yellow 
atrophy 
Cirrhosis 7 Portal cirrhosis Pigment cirrhosis 
8 Portal cirrhosis Pigment cirrhosis 
9 Biliary cirrhosis Portal cirrhosis, 
cholecystitis 
Tumor of liver 10 cancer of 
liver (breast) 
of 


ca of 
liver (esophagus) 
13 Possible cardiac cancer of 

cirrhosis; infarcts liver (stomach) 
Hemolytic jaundice 14 Hepatorenal Arteriosclerotic heart; 
syndrome infarcts of lungs 
and sp ; passive 

congestion. 


and hemolytic jaundice and many with chronic 
cirrhoses who had been under observation at the 
hospital ior a long time, so that the actual per- 
centage of erroneous diagnosis in the whole group 
than thet given shove. 


atrophy ( 
Complete Obstruction 

One case was as cancer when it was 
absent, on the basis of com obstruction of the 


urine on daily tests over a 
showed at operation 
hepatic and common ducts solidly = 


puttylike material and gravel, causing complete ob- 
struction. 


Partial Obstruction 

A man of seventy-seven (Case 2) with a known 
chronic genitourinary infection, pyuria, 
and prostatic abscess also had empyema of the gall 
bladder, cholangitis and multiple liver abscesses, 
with slight obstruction of the biliary passages. The 
jaundice was slight and lasted only two days. The 
genitourinary infection masked the 
infection, which was not recognized. 

A man of sixty (Case 3) of alcoholic habits had 
continuous deep, painless jaundice for six weeks, 
a large firm liver, a high to 
normal, stools yellowish to 
slight ascites. Barium x-ray 
It was difficult to decide between menial aoe 
hepatitis with loss of function and partial external 
obstruction. A diagnosis of portal cirrhosis was 
made. The autopsy showed a primary cancer of 
the duodenum that gradually involved the am- 
pulla and pancreas and that was missed by the 
roentgen ray, with a few metastases in the liver. 
The partial obstruction that was present when the 
diagnosis of cirrhosis was made became complete 
in the last two weeks of life, with clay-colored 
stools and absence of urobilinogen in the urine. 

A fifty-one-year-old man (Case 4), moderately 
alcoholic, had dull pain in the region of the right 
scapula, deep jaundice for one week, slight hem- 
atemesis and a little irregular fever. The liver was 
slightly enlarged. There was a question of a pal- 
pable spleen and some ascites. The stools were 
light brown, the urobilinogen in the urine was 
increased (positive on four occasions in dilutions 
of 1:32, 1:16, 1:64 and 1:4 respectively), and 
roentgen-ray examination of the stomach and 
bowel was normal. The patient continued to be 
deeply jaundiced for two months and died in 
coma. A diagnosis of portal cirrhosis was made. 
with latent carcinoma causing partial obstruc- 
tion as the second chuice. Autopsy showed pri- 
mary carcinoma, partially blocking both 
ducts, with metastases in the liver, lungs and adre- 
nal glands. 

A woman of (Case 5) wkh an 
usual small, soft adenoca polyp in the 
common duct had epigastric pain, chills and is 

ip- 
the 


regular fever, moderately deep jaundice, some 
crease in the size of the liver, bile pigment in 
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biliary passages. A man of fiftytwo (Case 1) 
with a history of increasing painless jaundice fox 
two months and a final icteric index of 100, gray 
stools and entire absence of _ in the 
Vol. 
1 ‘ 
Kinp or Errors 
The known errors were in the chronic cases, 
| with a single ,» a case of subacute 
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was consi | to have partial obstruction of the was made on the basis of combined hepatic and 


common duct due to stone, with infection of the 
bile passages and liver. At autopsy, in addition to 
the polyp in the common duct, there was extensive 
cholangitis with multiple abscesses of the liver. 
Hepatocellular Jaundice 

Acute hepatitis. A sixty-year-old man (Case 6) 
had two weeks of painless, steadily increasing deep 
jaundice (icteric index 100 to 200), complete ab- 
sence of urobilinogen in the urine for ten days and 


caused no symptoms whatever and was discovered 


only at autopsy. One patient (Case 10) had a 
to the des 0 ova, ond 
the other (Case 12) had a tiny nodule in the 
One patient (Case 11) had a latent cancer of the 
body of the pancreas not involving the common 
duct, with massive secondary cancer of the entire 
liver. 

In 1 patient with chronic decompensated valvu 


Hemolytic Jaundice. In a case of acquired he- 
rmaolytic jaundice the diagnosis failed. A man of 
forty-one (Case 14) with chronic arteriosclerotic 
heart disease deep jaundice after ten 
days in the hospital (icteric index 40 to 100). He 
had multiple venous thromboses from venipunc- 
ture for the use of Mercupurin, signs of multiple 
infarcts in the lungs, moderate uremia (anuric for 
one dav, with the nonprotein nitrogen 70, 82, 50, 
@ and 30 mg. per 100 cc. in five successive samples 
of blood), some bile in the urine and evidence 
of liver damage (the urobilinogen in the urine ris- 
jag and remaining positive in a dilution of 1: 128). 
The liver was 2 to 3 cm. below the costal margin. 


renal damage. The autopsy showed, in addition 
to the above, infarcts in the spleen, a pathologic 
gall bladder containing two stones, with the large 
patent bile ducts, and passive congestion of the 
liver and kidneys. This confusing picture of mul- 
tiple disease was dominated by hemolytic jaundice 


: 


ae 
B 


multiple infarcts in the lungs and spleen, 
a to which insufficient attention was paid. 
ormal__galactose-ol The diagnos 
n ctose-tolerance tests. gnosis; 
wavered subacute hepatitis and obstruc- overs of Diagnosis 
tion of the common duct, and the patient was | Of 29 proved cases of complete obstruction, 28 
2¢ finally operated on. A longer period of observa- (97 per cent) were due to cancer, and of 61 proved 
tion and tests might have avoided this mistake. At cases of partial obstruction of the common or 
autopsy, a healing acute yellow atrophy was found. hepatic ducts, 56 (92 per cent) were due to be- 
Cirrhosis. Two cases of pigment cirrhosis conditions, The 5 cases of cancers with par- 
(Cases 7 and 8) were called portal. Neither pa- tial obstruction of the external biliary passayes 
, tient had external pigmentation or glycosuria, and °omprised the following: 1 case (Case 3) of 
both were hard drinkers. One case of portal cir- ‘cancer of the duodenum with extension to the 
thosis (Case 9) with accompanying cholecystitis 
was diagnosed as biliary cirrhosis. 
Tumors of liver. Cancer was overlooked in 4 
cases. Two of these patients had secondary cancer 
of the liver from a tiny primary focus, which 
po and has caused well-marked jaundice, it 
amination of the stomach was unsatisfactory on lly does not take long to produce complete 
account of weakness and vomiting. A cancer was obstruction, judged by the continued absence of 
suspected but not proved. Actually a medium- urobilinogen from the urine with the Wallace and 
sized prepyloric cancer was present, with massive Diamond? test or a very low figure (0 to 0.3 mg. 
involvement of the liver. daily) with the Watson‘ test. 

One case (Case 1) of complete obstruction of 
the common duct was diagnosed as a cancer when 
it was stone. This mistake was not important 
except for the prognosis, since, in either event, 
surgery was required. 

There was a great difference in the importance 
of the errors in the various groups. The error 
was most serious in Case 6, in which a patient 
with acute hepatitis was operated on for obstruc- 
tive jaundice and died of bronchopneumonia, and 
was found to have a healing subacute yellow 
atrophy. ‘This case was encountered six years 
ago; this mistake has not been repeated, and we 
have had several opportunities to restrain sur- 


The 


cent, is compared with that of about 35 per 
cent in operations on cases of cirrhesis and with 
one of nearly 100 per cent in operations on 
cases of acute yellow atrophy or severe acute 


of the disease. In acute cases without obvious in- 
fection and pain (acute hepatitis, necrosis in cir- 
thosis, obstruction by stone or hemolysis), the 
danger lies entirely on the side of early operation 
in cases with a wrong diagnosis. In chronic 
cases there is no reason to hurry a difficult diag- 
nosis. Most patients with obstruction due to 
stone preserve good liver function for a long time, 
and other cases are either unsuitable (cirrhosis) 
or unsatisfactory (cancer) for surgery. 

Too many diagnoses of cirrhosis were made 
when latent cancer was present, chiefly because 
the patient was a steady drinker and had a de- 
ficient diet and enlarged liver. The large ma- 
jority of steady drinkers (over 90 per cent) never 
develop cirrhosis. Various cases of cancers were 
called cirrhosis, but no case of cirrhosis was called 
cancer. The best differentiation is achieved 
through the history and physical examination, 
but ascites may occur in both diseases and a palpa- 
ble spleen may be absent in both.* Liver-function 
tests usually show some damage in both. This 
is more marked in well-developed diffuse cirrho- 
sis than when nodules of cancer are scattered 
through a normal liver, on account of good com- 
pensation of the latter. 

It is easy to confuse portal cirrhosis with the 
toxic cirrhosis that follows an attack of subacute 
yellow atrovhy of. the liver (Mallory®) when the 
acute attacks of the latter are not striking or 


The methode of diagnosis will he discucsed in a later paper 


was overlooked in 7 cases. Of these, 
(Cases 3, 4, 10 and 11) were called cirrhosis, 2 
and 12) were called infections of the 
liver (cholangitis with multiple small abscesses), 
and 1 (Case 13) was diagnosed as chronic passive 
congestion of the liver with possible infarcts in a 
patient with decompensated rheumatic mitral and 
aortic disease of long standing. These 7 cancers 
were difficult to find clinically. In 1 case primary 
cancer of the duodenum (Case 3) was missed by 
the roentgen ray. Cancer was primary in the bile 
passages in 2 cases, in the common duct in 1 (Case 
5) and in the hepatic duct in 1 (Case 4). In 4 cases 
it was secondary — arising in 2 from tiny foci in 
the breast (Case 10) and esophagus (Case 12), in 
1 (Case 11) from a latent cancer of the body of 
the pancreas and in 1 (Case 13) from a cancer of 
the stomach in a patient too weak for examina- 
tion. These 7 cases of latent cancer within the 
liver or bile passages were extremely serious, with 
no opportunity for palliative surgical treatment, 
which in some cases was useless and in others 
was impossible because of the poor condition of 
the patient. Fever and leukocytosis in late can- 
cer may simulate cholangitis and liver abscess. 
Probably an error in diagnosis can be avoided 

a more frequent consideration of the possibility of 
cancer. 

Multiple lesions were sometimes confusing. The 
symptoms of one lesion overshadowed those of an- 
other, as in Case 2, in which an obvious genito- 
urinary infection the signs of a latent 
but extensive infection of the biliary tract. In 
Case 13, a patient with a chronic valvular heart 
disease showed well-marked symptoms, whereas 
the cancer of the stomach and liver were only 
vaguely suspected. In Case 9, the cholecystitis 
was easily diagnosed but the portal cirrhosis was 
latent. 


Ease of Diagnosis 


diagnosis of the different diseases. The 
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geons from exploring other patients at an early occurred so long ago that they have been forgotten. 

stage of the disease. Erroneous diagnosis of cirrhosis, such as calling 

The determination of the cause of the jaundice pigment cases portal, is of minor importance, 

j since the treatment is similar for both — namely, 
medical. 

There was 1 proved case of primary cancer of 
the liver (hepatoma) in the 41 cases of cirrhosis 
that came to autopsy. This is rarely discovered 
clinically, but is chiefly diagnosed pathologically. 

Over half the proved errors — namely, 8 out of 

14—were associated with cancer. One case 
(Case 1) was diagnosed as cancer because of com- 
plete biliary obstruction; cancer, however, was 
viously not due to external obstruction, but chiefly absent. 
or entirely to damage of the liver cells (acute hepa- 
titis, cirrhosis with acute necrosis and so forth). Vol. 
The risk of operating for severe or acute diffuse 1s 
hepatitis at the height of the jaundice is extremely 
great. This is seen when the mortality of or- 
dinary gall-bladder operations, from 2 to 5 per 
question how long to wait to watch the course 
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diagnose toxic hepatitis in which there 
chlorofurm, carbon tetrachloride, gold thiosulfate 


ta ond on indie wen 
Bergh’s reaction in the blood are distinctive. ‘The 
of bile in the urine does not rule out 
ytic jaundice, since in some cases there is 
accompanying liver damage, apparently due to 
anoxemia (anemia, heart on 
The appearance 


in patients 
with chronic myocardial i in 


should make 


the diagnosis of acute pancreatitis with the addi- 
tional help of early tests of the urinary diastase. 
Some patients were too sick for thorough exam- 
ination, and this proved to be a source of error, 
as in Case 13. 

Diagnosis of cancer of the liver was easy fol- 

ach, bowel, prostate, pancreas and so forth or by 

biopsy of a lymph node, but the most difficult 
cases for diagnosis were those of small or latent 
cancer of the liver and common or hepatic ducts, 
which were not always distinguished from cir- 
thosis and cholangitis. 

There are several small groups of cases in 
which no error in diagnosis was made that is 
worth mentioning. 

Only 8 cases were classified as simple fatty 
liver; in 1 of these an alcoholic patient developed 
pneumonia and died. The autopsy showed a 
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large, soft, fatty liver without cirrhosis. In the 
other proved cases the fatty livers were compli- 
cated by cirrhosis. Unproved cases with two or 
more of several clinical signs a much enlarged 
liver, jaundice, ascites, an enlarged spleen, varices, 
a low serum albumin, low rom 
hemorrhages and poor liver function — were 
classified as fatty portal cirrhosis. 

There were only 4 cases of acute pancreatitis 
with jaundice, all correctly diagnosed and all as- 
sociated with gallstones. The diagnosis was rela- 


ill tively easy with the combination of jaundice, 


severe epigastric pain, vomiting, leukocytosis and, 
especially, marked increase of urinary diastase (in 
dilutions of 1: 300, 1: 1600, 1:2200 and 1: 7500, re- 
spectively). No diagnosis of chronic pancreatitis 
was made, and no case was discovered at opera- 
tion or autopsy. 

Syphilis of the liver was proved in only 1 case 
(0.6 per cent) in the group of 175 jaundiced pa- 
tients who came to operation or autopsy, and was 
not diagnosed again in the total series of 500 
cases. A man of seventy had been explored thirty- 
five years previously at another hospital for an 
abdominal tumor, which proved to be a gumma 
of the liver with adhesions to the stomach. Treat- 
ment was inadequate. When he entered this hos- 
pital because of dull pain in the right upper quad- 
rant of the abdomen, the jaundice was slight (ic- 
teric index 13), the liver was large, firm, irregular 
and tender, a blood Hinton reaction was negative, 
there was no ascites, and liver-function tests were 
almost normal. Peritoneoscopy was unsatisfactory 
because of omental adhesions to the liver. 
reported incidence of syphilis of the liver has 
gradually lessened in recent years, probably as a 
result of earlier and better treatment. 

Weil’s disease (spirochetosis icterohemorrhagica) 
was not diagnosed or found post mortem in this 
series. It is evidently rare in this region, but the 
apparent rarity may be due in part to the fact 
that the clinical picture and laboratory methods 
are not well known. If earnestly looked for by 
means of proper bacteriologic procedures in cases 
of acute infection or catarrhal jaundice, cases 
will occasionally be recognized.* 

Summary ConcLusions 

The proved errors in diagnosis in 175 cases 
of jaundice that came to operation or autopsy was 
14 (8 per cent). 

The known errors, with one exception, were in 
the chronic group, and over half the errors were 
associated with the diagnosis of cancer, almost 


were found on other medical services at the Boston City 
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or some other drug and in which no mistakes in 
diagnosis were made. Patients with toxic cases 
may have multiple diseases such as syphilis and 
arsphenamine hepatitis, with alcoholic cirrhosis or 
cancer. 

The disease next easiest to diagnose was com- 
plete obstruction, which was apparent on the 
basis of absence of bile in the bowel, determined 
not only by the color of the stools but better 
by the complete absence of urobilinogen fr 
the urine on repeated tests. All but 1 of these 
cases were cancerous. 

s Hemolytic jaundice had so many distinctive fea- 
tures that with careful study the diagnosis was 
usually easy. In chronic familial cases, the his- 
tory, lack of pain, anemia, low-grade icterus, 
splenomegaly, small spherocytes, increased fragil- 
ity of the red cells, presence of reticulocytes, lack 
one suspect - as a cause | | 
jaundice, even without local signs (Keefer and 
Resnik*). 

The diagnosis of gall-bladder disease is _rela- 
tively easy with modern methods, —the history 
and physical examination combined with Graham 
tests, biliary drainage and so forth,—as was also 


- It is evident that latent cancer should be con- 
sidered much oftener in doubtful chronic cases. 
There was a tendency to make too many diagnoses 
of portal cirrhosis in alcoholic patients with an en- 
larged liver. Various cancers were called ci 


necessary not to make the early diagnosis of 

deep jaundice a basis for early surgery, which in 
this series had a high mortality in the wrongly 
diagnosed cases. A period of study, with the giv- 
ing of plenty of glucose and water, protein and vi- 
tamins, is essential in order to watch the course of 
the disease and to see which element predomi- 
nates — damage to the liver cells, external ob- 
struction or hemolysis. 


If unexplained jaundice appears in chronic heart 
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disease, pulmonary infarct or hemolytic jaundice 
should be considered. 

The ease of diagnosis of jaundice was approxi- 
mately in the following order. The diseases 
easiest to diagnose were toxic and infectious hepa- 

sis, but no case of cirrhosis was called cancer. titis, complete external obstruction and hemolytic 

Complete obstruction of the external bile ducts jaundice. Those moderately difficult to diagnose 
was due to cancer in 96 per cent of the proved were fatty liver, acute pancreatitis, gall-bladder 
cases, and partial obstruction was benign in 91 disease with partial external obstruction and cir- 
per cent. thosis. The most difficult to diagnose were mul- 

The essential need is to separate medical from tiple lesions, cases in which the patients were ex- 
surgical cases of jaundice. This is far more im- tremely sick and had incomplete examination and 
portant than is the diagnosis of the specific dis tumors of the liver and bile passages. 
ease of the liver; for example, it is far more im- § The differentiation of hepatocellular and ob 
portant to differentiate hepatitis, the treatment of structive jaundice and of stone from cancer ia 
which is essentially medical, and complete ob- the common duct has become easier in the last Vol. 
struction, in which it is essentially surgical, than to ten to twenty years, but the difficulty of discover- 19 
decide just which kind of cirrhosis or complete ing various latent cancers causing jaundice re 
obstruction is present. mains. 

Cases of jaundice are rarely emergencies, and = Syphilis of the liver is less common than in the 
it is best not to hurry the diagnosis in most acute past, there having been only 1 proved case.. No 
or chronic cases, especially in the absence of ser- cases of Weil's disease or chronic pancreatitis were 
ious infection (cholangitis, abscess of the liver, diagnosed or found. 
empyema of the gall bladder, perforation or Sireet 
peritonitis), and not to trust to eatly impressions, 
which are often reversed by the course of the nn 
illness and the laboratory tests. It is especially 
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F OR the first time in the history of the United 
States, its manpower has been found to have 
quantitative limits. Since this commodity can- 
not be rapidly expanded, human resources must 
be husbanded; and since industrial hygiene is 
concerned with the preservation and improve- 
ment of the health of the worker, it has assumed 
@ greater importance than heretofore. Conspicu- 
ous advances have been made not only in the 
prevention of specific occupational hazards, but 
also in the development of the public-health view- 
point in industry with the worker as the chief 
recipient of its 

The application of newer knowledge in indus- 
trial hygiene has been constantly expanded under 
the stimulus of federal funds, which have since 
1936 been aiding state industrial-hygiene activities. 
At the present time, there are approximately 
forty-seven units in thirty-cight states with about 
three hundred active worker's." Co-operative 
arrangements between these state units and other 
agencies responsible for worker health have been 
effective in spreading the recent gains in indus 
trial hygiene. 


Specific OccupaTionaL Hazarps 


The war has introduced a host of new chemicals 
of relatively unknown toxicity, besides accelerat- 
ing the use of the numerous substances about 
whose toxicity much is known. Modern industry 
rests on a chemical base, and its constant develop- 
ment continuously creates new problems in in- 
dustrial kygiene. Some of these are of temporary 


nature, but many will continue into the postwar 
world. 


The Pneumoconioses 


The pneumoconioses are still a fruitful source 
of medical investigation, since many points about 
them are still to be defined. The roentgenologic 
picture has been thoroughly reviewed by Pender- 
grass, who has admirably summed up the diffi- 
aulties and variations in the x-ray interpretation 


The articles in the medical-progress series 


of 1941 
have heen published 


of occupational disease of the thorax. It has been 
customary to think that the only disabling pneu- 
moconioses are those due to silica and asbestus. 
Recent investigations, however, create the belief 
that the list will have to be expanded to include 
such silicates as talc and mica, and the literature 
abounds in cases of pneumoconioses from various 
minerals and earths.*: * 

Porro et al.5 presented 15 cases of tale 
niosis, including 5 autopsies, and in 13 of these 
the disability was directly attributable to the pneu- 
moconiosis. Talc dust varies greatly mineralogic- 
ally, and the highest incidence occurs in those 
workers exposed to tale with a high percentage 
of tremolite® Mica, another silicate, has given 
rise to an incidence of lung fibrosis of 11.4 per 
cent in miners of this mineral. 

Certain dusts such as coal and aluminum have 
not only been called harmless but are stated to 
have an antidotal effect. More recent investiga- 
tions, however, indicate that these substances 
are not entirely harmless and may in fact cause 
some degree of pulmonary fibrosis. Anthraco- 
silicosis is rather frequent, as recent surveys have 
proved.”:* The dangers to the lung from alumi- 
num have been discussed in the German literature. 
It is stated that aluminum dust must be included 
in the list of p producing subst.nces, 
although it remains to be proved whether it pro- 
duces specific lesions.” *® On the other hand, 
Crombie and Blaisdell"? report encouraging re 
sults from the symptomatic treatment of silicosis 
with aluminum dust and believe that it is an ef- 
fective preventive. Silica is soluble to about 200 
parts per million, and a small amount of metallic 
aluminum is stated to reduce this solubility to 
about 6 parts per million. 

The study of the pathology of silicosis has 
continued. It has always been defined as a local 
disease of the lungs and thoracic lymph nodes. 
Recently a case came to autopsy that also showed 
svstemic dissemination of silicotic nodules in the 
liver and spleen.” 

Engineering methods of dust control have pro- 
gressed to the stage that, in most industries, no 
worker need be exposed to a 
tration of any p 
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months develop dyspnea, cough, weakness 
anorexia. The illness is severe and prolonged, 
recovery ultimately takes place. The x-ray 

i is similar to that of an inflammatory con- 
dition. Cases have recently been reported as 
having occurred in Loulsiena, where a similar 
process is in operation. 

Another interesting lung disease has recently 

reported in persons working in beryllium- 
recovery plants."* "© This pulmonary condition 
is characterized by dyspnea, cough and low- 
grade fever. The illness usually lasts about three 
months, and the x-ray picture suggests a diffuse 
inflammatory inhalation reaction. Practically all 
the affected workers recovered, but there have 
been a few fatalities. A group of cases similar 
to these have occurred recently among workers 
engaged in making electrical €quipment and 
lamps." This condition is characterized by dysp- 
mea and cough, weakness and loss of weight. 
The illness runs a more chronic course. One 
autopsy demonstrated the pathological findings 
of sarcoidosis. The x-ray picture is consistent 
Lead 

Lead, historically the most ubiquitous hazard to 
industrial health, is today being met with ever 
more frequently, and often in quite new roles. 
Although the usual industrial uses, as in foundries, 
paint making and storage-battery manufacture, 
continue to contribute their quotas of lead poison- 
ing, many salvage operations coming to the fore, 

as the oxyacetylene cutting ™ steel, which 
has been previously covered with lead paint, are 
proving highly dangerous.” Fatal cases of en- 
cephalopathy occurring from inhaling fumes from 
storage-battery boxes burned as fuel have been re- 
ported.”® Such engineering aids as ventilation and 
wet mining methods have, however, helped to cut 
down the high incidence of lead poisoning in a 
number of industries. The factors involved in 
the industrial exposure have received further at 
tention, and the standard of 1.5 mg. per 10 cu. m. 
of air has been well substantiated as the upper 
limit of tolerance. 

Experimentally, investigation has been going on 
regarding the behavior of lead in body tissues. The 
behavior of lead in the organism as a whole is 
dependent on the mechanism of its storage in the 
body. and means of identification in body tissues 
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have been perfected by Fairhall and others. The 
dropping mercury electrode and the development 
of radioactive lead as an indicator give promise 
of greater advances to come.?"~*5 

‘Lhe therapy of lead poisoning is still not en- 
tirely clarified. In the past, ascorbic acid was 
suggested as a means of increasing the lead excre- 
tion,”* but clinical observation has not proved that 
this vitamin has any effect on increasing the ex- 
cretion of lead from the body.2*7 The value of 
milk is somewhat controversial, but there is grow- 
ing evidence that a person with a positive calcium 
balance retains less lead. Although milk cannot 
be considered the keystone of any preventive or 
therapeutic regime, it is of value in workers ex- 
posed to this hazard. 

The physical signs and symptoms of lead poi- 
soning have been thoroughly reviewed in articles 
by Kehoe**® and Ashe.” Lead poisoning is pri- 
marily a clinical syndrome. Diagnosis is helped 
by study of the excretion, but the final diagnosis 
depends on an interpretation of clinical symptom- 
atology, which affects chiefly the gastrointestinal 
and neuromuscular systems. Elimination of in- 
gested lead is accomplished spontaneously, even 
without “de-leading.” Gross changes in the acid- 
base balance or calcium-phosphorus metabolism of 
the body are not affected if the lead exposures are 
kept within tolerance limits.*® 

Control of the lead hazard has been aided in 
several states by the development of a health- 
department laboratory service similar to the Was 
sermann service offered by many states. Lead- 
free kits are distributed to physicians for the trans- 
mission of samples through the mails. This technic 
has not been adopted universally as yet, but has 
promise of further development as the medical 
profession becomes aware of the increasing inci- 
dence of lead poisoning.*” 

Miscellaneous Chemicals 

An ever greater variety of miscellaneous toxic 
chemicals are finding use in industry. The two 
groups that have been especially studied because 
of their widespread application and i 
necessity in wartime are those compounds that 
are used as solvents and those used in the app 
of munitions. The general use of benzol as a 
vent has decreased somewhat as manufacturers 
have become increasingly aware of its toxic qual- 
ities. Some of its industrial uses are, x 
widespread; but fortunately many of these proc- 
esses are carried out in closed systems, and hence 
no fumes are liberated under usual operating con- 
Siti 


The group of compounds known as chlorinated 
hydrocarbons are extensively used as degreasers 
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and as solvents. Carbon tetrachloride, although still 
widely used, has yielded in many instances to 
trichlorethylene. This latter substance, while less 
toxic, can cause serious effects and there is an 
unjustified comp about its use.** The max- 
imum allowable limit in workroom air is 200 
gy per million, twice the figure hitherto accepted 

carbon tetrachloride, since it is excreted fairly 
rapidly as trichloracetic acid after detoxification in 
the body.** The symptoms of an excess inhalation of 
this substance are dullness, nausea, vomiting and 
coma. Reports in the literature still demonstrate 
the menace of carbon tetrachloride, which in acute 
poisoning gives rise to liver and kidney damage, 
coma and death; it is urged that the maximum 
allowable limit of this compound be revised dras- 
tically downward, since numerous cases of nausea 
and headache have occurred among workers ex- 
posed to less than 100 parts per million, the 
figure until recently thought to be safe.2>** 

Ethylene dichloride, also a chlorinated hydro- 
carbon, is now used as a rubber solvent. Its tox- 
icity is not completely defined, but apparently it 
too can cause nausea, vomiting and liver damage. 
Experimentally, it produces an irritation of the 
eyes in low concentrations. The present maxi- 
mum figure of 200 parts per million may have to 
be revised downward. 

Toluene has in many instances replaced benzol 
as a solvent. Although less toxic, it nevertheless 
can produce hepatomegaly, macrocytosis, a mod- 
erate secondary anemia and an absolute lympho- 
cytosis. These changes may occur without any 
symptomatology. Hence, power ventilation is often 
necessary where toluene is used.** 

Munitions making is still quite hazardous to 
health, but ventilation procedures have greatly 
reduced these dangers. No special advance has 
been made in the medical knowledge of poisoning 
by trinitrotoluol (TNT), the maximum allowable 
limit for which has been set at 1.5 mg. per 10 
cu. m. of air. Tetryl, a common explosive, is a 
potent source of dermatitis, and there is some evi- 
dence that it may be a systemic toxin. The der- 
matitis is characteristic, as is the yellow staining 
of hair and skin.*® Detonators and “boosters” in 
munitions making, such as lead azide and mer- 
cury fulminate, are toxic when inhaled or ab- 
sorbed. Fortunately, exposures to both these sub- 
stances are well controlled, since they are most 
dangerous from the explosive standpoint. 

The hazards associated with welding have been 
more clearly defined. Metal-fume fever. which 
occurs when zinc and other metallic oxides are 
inhaled in sufficient quantities, has been shown 
to be a well-defined syndrome.” It is character- 
ized bv chills, fever and leukocytosis several hours 
after the exposure, clearing up without sequelae 
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within a day or so. This exposure, as well as 
those to carbon monoxide, nitric oxide fumes, 
fluorides and other materials used in the welding 
fluxes, may usually be controlled by adequate 
power ventilation. 

Mercury and Radium 

Since December, 1941, no -carroted furs 
has been used in the making of felt hats. This 
has resulted in a decrease in the incidence of 
chronic mercurialism. Occasional cases are still 
reported from other industries, and mild cases 
have been known to occur among physicians and 
chemists exposed to mercury during laboratory 
procedures. This hazard is not generally recog- 
nized, but since mercurialism may result either 
from ingestion, inhalation of vapor or absorp- 
tion through the skin, it is not uncommon where 
mercury is carelessly 

The best guide in chronic industrial poisoning 
is determination of the urinary excretion, since lit- 
tle or no mercury is normally found in the urine 
except in persons with a recent amalgam filling 
or in cases where a mercurial antiseptic has been 
used.*? Standards for atmospheric contamination 
have been evolved, and the American Standards 
Association has accepted 1 mg. per 10 cu. m. of 
air as the maximum allowable limit.** The mining 
of mercury is still hazardous, but the incidence of 
mercurialism has been kept down by the use of a 
new chemical spray in the mines. This consists 
of a lime-sulfur mixture with a suitable wetting 
agent. When sprayed on the working surfaces of 
the mine, it reduces the volatilization and has 
proved effective in conjunction with good house- 
keeping.“ 

The necessity for employing self-luminous com- 
pounds on the dials of instruments used in combat 
vehicles has intensified the industrial use of radio- 
active substances. The expansion in terms of 
number of workers has increased over fifty-fold. 
but the hazard of radium poisoning has fortu- 
nately this time been recognized and extensive 
measures have been taken to prevent it. A num- 
ber of states have promulgated codes designed 
to prevent the ingestion or inhalation of abnor- 
mal amounts of radium. The development of 
extremely sensitive physical methods of deter- 
mining the amount of radium stored in the body 
has helped greatly as a guide to prevention. One 
tenth of a microgram of radium has been estab- 
lished as the maximum permissible storage limit. 
So far, no cases of radium poisoning have been 
reported, and it is hoped that the preventive meas- 
ures now instituted will obviate the occurrence 
of cases similar to those that followed the last 
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cleansing mixture tyl stearate and sulfonated 

castor oil, which removes the wax from the skin, 

has been suggested and seems effective.” 
Anthrax, an infection entering usually through 


to this hazard, of which it is essential that they be 
ods of treatment, including 
serum and sulfonamides, are effective if 
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finding in industry has been undertaken by means 
This has been aided by the 

t of a photofluorographic unit, a num- 
ber which have been placed at the” dup 
of state industrial-hygiene divisions by the United 
States Public Health Service. A venereal-disease 
program has been outlined and is gradually mak- 
ing progress, although it is less readily accepted 
by industry than are some other public-health 
measures.** Problems of sanitation and com- 
munity health that affect the industrial environ- 


ment have also received attention. 


| 


to this 


medical 
departments with adequate equipment and staff. 
medical and nursing care to —— 
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DexmaToses workers, These have quite rightly. 
Derma 
probiems 
im terms 
conuibuuny to absentecism 
m 
protecuve creams are in minimizing con- 
tact, and these, together with hot water, a good 
soap and frequent bathing, greatly reduce the haz- 
ard. Harsh abrasive mixtures and strong solvents 
must be avoided. The use of clean oil helps to Vv 
| keep down the incidence of oil pimples, but steril- . 
ization of reused oil, either by chemicals or heat, 
is not indicated, since infection is produced by 
; organisms normally present on the skin.” 
Dermatoses due to a host of sensitizing and al- 
lergic agents are of common occurrencé, and al- 
most any substance used in industry may cause 2 [i | 
vented by pre-employment patch testing; meas- t 
ures of control must rather be in the nature of velopments have brought attention HE 
job transfer, cleanliness and skin-protective de- of public health so important to the — 
vices. Burns produced by the action of strong special problems of in-plant feeding, outfeeding, 
acids and alkalies can usually be prevented by nutritional requirements, food costs, vitamin sup- 
proper work methods and protective clothing. plements and so forth have been integrated into 
Prevention of the defatting effects of strong sol- programs that are finding widespread acceptance 
vents, with drying, fissuring and dermatitis, lies in industry.“ : 
mainly in the use of mechanical aids in manufac- Although hampered by the paucity of physi- 
turing, in protective clothing and in the restora- cians, nurses and equipment available, many in- 7 
tion of the fat content of the skin. dustries have adopted pre-employment and _peri- 
Dermatitis due to chlorinated naphthalenes and 
diphenyls, waxes used in the insulation of electrical 
cables, is most troublesome in the installation of 
these cables in fighting ships. Control is effec- 
tive only through proper hygienic methods. A 
agencies. 
The great influx of women into the nation’s 
factories has caused their place in industry to be 
carefully studied by the United States Depart- 
the skin, is still of frequent occurrence, cases con- ment of Labor, the United States Public Health 
tinuing to be noted among wool sorters, tannery Service and the state industrial-hygiene -units. 
| workers and others engaged in the transport of Standards have been promulgated for the effec- 
these materials. Control lies in prompt attention tive employment of women, taking into account 
to minute abrasions in workers potentially exposed their physical characteristics.” 
Education in industrial health -has by no 
means been neglected, and an active program is 
— formulated by the United States Public 
— ~ Health Service. The problem of absenteeism and 
fective in 1 case. its causes has received careful analysis, and 
Industrial hygiene includes in its scope numer. in the all-out war effort. 
ous activities related to the general health of the 23 Joy. Street ee | 


i 
3 


ys 


W. C., et al. Heslth and Environment of 
ferrous Metal Mine 1 Health Bulletin No. 277, 


ynation of lead in biclogical 

polaregrophc method. Indust. & Engin. (Anal. ed.) 
° Idertification and localization of lead in bone tissue. 

H. electrode for 


Dropping mercury 
. Indust. Hyg. Temel. 23-307-407, 1941. 
}. i¢ deposition of lead from 
Indust. & "Chem. (Anal. ed.) 13:504, 


of lead tetraethy! with radoactive lead 
288. 1942. 


te. Fflects 
in relation to lead absorption. 4. M. 


ead absorption and lead powoning. M. Clin. North 


Kehoe, R. A.. Cholak. Hubbard. Bambach, K.. and McNary, 
RK. Expermmental studies: on lead abserpuen and cacrenon and 
their releton to diagnosis and treaument of lead puisoning. |. 
dust. Hyg. & Toxicol. 25:71-79, 1943, 


tetrachloride. Indust. Med. 12:440, 1943. 
. B. Maximal a concentrations: carbon 
J}. Indust. Hyg. & Toxicol. 24;:233-235, 1942. 

. L., Mayers, M. R., Heimann, H. 


to toluene in industry. 
L. J., Fischer, C. N., 


A. M. A. 198:573-578, 1942. 
39. Witkowski, and ladustrie' 
. a 
J. Roentgenol. 48.692, 1942. 
41. Division of Labor Standards, United States Department of Labor. 
Control of we! in defense industries. Special Bulletin 
= 15 pp. Washington, D. C.: Government Printing Office. 


42. Storiazzi, E. D., and Elkins, H. B. 
1. Occupational 


from injury by radium. J. Indust. Hyg. & Toxicol. 
©. Merrie, ©. 1. Sinner, J. B.. end Bowditch, M 


ment. /. Indust. Hyg. & Toxscol. 25:270-274 
Dermatitis from cutting oils. Med. 11:228-233. 


51. Morris. G. E., and Tabershaw, 1. R. “Cable rash” 
cleansing mixture. /. A. M. A. 121:192. 1943. 

52. Tabershiw. 1 R.. and Morris. G. E. 
in Massachusetts. 

53. Tabershaw, |. R. Tuberculosis case finding in industry through mass 

survey. Med. 12:133- 136. 1943. 

54. Gehrmann, H. Syphilis in large industrial organization. Ven. Dis 
Inform 1930. 

55. Anderson. O. L.. Clarke, 
Hoimblad. E. C.. 
and ‘al health departments: for venereal 
in industry. 4. A. 120:828-831. 1442, 

56. Cowgill. G. R. Current nutritional activity in industry: review and 
apprawal. A. M. A. 121-817-820 and 868-871, 1943. 

57. Gowsthart. RS. Natronal nuwivon program for industry. |. 4.M.A 
423-825, 1943. 

58. Goodhurt, K. Dietary conditions in industry. J. A. M. A. 121:93-97, 


59. Children’s Bureau and Women's Bureau, United States Department 
wo! Laber Standards for Marernity Cure and Employment of Mothers 
an industry, 4 pp. Washingwon, D. C.: Government Printing Office, 

July, 


Vek 229 No. 27 INDUSTRIAL HYGIENE—TABERSHAW AND BOWDITCH 9007 
Rersrences 31. McDonald J. M., and Kaplan, E. Incidence of lead 4a city 
of A. M. A. 199:870-872, 1942. 
- Meomficld, . Report of Cenference of Governmental Industrial Kaplan. F.. and McDonald. J. M. Blood lead determinations as hraltt 
Mygienssts. New York, May 23, 1943. department laboratory service. Am. Pub. Health 32:461-486, 1992 
2, Pendergrass. E. P. Some considerations concerning roentgen diagnosis 33. Fatalities in trichlorethylene decreasing. New York Indust. Bull. 
of pneumoconiosis and silicosis. Am. j. Roentgenol. 4:571-594, 22:125, 1943. 
1942. 34. National Safety Council. Trichlorethylene. Industrial Data Sheet 
3. Venal, T. F., Winstead, J. A., and Joliet, P. V. Pneumoconiosis D-Chem. 27 (revised). Natsonal Sajety News, May, 1942. Pp. 4 
among mica and pegmatite workers: supplementary study. /adust. and 56. 
$2:11-14, 1943, 35. Byers, D. H. Chlorinated solvents in common wartime use. fedust 
7 &F W. Silicosis in chert-miner. Brit. M. J]. 2:636, 1942. 
5. FP. W., Patton, J. R.. and Hobbs. A. A., Ir. Pneumoconiosis 
mining. findings in talc workers. 38. Egeis 
7. H. Pneumoconiosis encountered in bituminous coal miners. 
. A. 299:611-61S 1942. 
&. American Public Health Association, Committee on Pneumoconiosis. 
Report on preumeconicosis. Am. |. Pub. Health 33:849-853, 1943. 
9. Jétten, K. W., and Eickhof, W. Danger to lungs from aluminum 
dun. Arch. §. Hyg. 127:344-367, 1942. 
F. Gewerbepath. a. Gewerbehyg. 
11. Cromine, D. W., and Blaisdell, j. L. Aluminuin powder as possible ae. Significance of urinary mercury. 
in silicosis — present status of experimental work. Mercury absorption from 
vensactions of the Sixth Annnal Meeting, Industrial Hygiene Fonn- mercury-bearing dental fillings and antiseptics. Indust. 
29 dation of America, Inc., Pittsburgh, Pennsylvania, November, 1941. Toxicol. 23:459-465, 1941. 
3 Pp. 37-43 43. Neal, P. A., and Goldman, F. H. Safe limits on mercury and 
: 12. Lynch, K. M. Silicosis of systemic distribution. Am. J. Path. 18:313- chromates in air work places. Indust. Ssandardization 14:79. 1943, 
321. 1942. #4. Randall, M, and Humphrev, H. B New process for controlling 
13. Castieden, L. 1. M., and Hamilton-Paterson, }. L. Bagassosis: indus- mercury vapor. United States Bureau of Mines Information Ciscular 
trial Ing @isease. Brit. M. 2:478-480, 1942. No. 7206. 10 pp. April, 1942. 
14. Gillison, j. A., and Taylor, F. Bagassosis: further notes of four cases. 45. Williams, C. R., and Evans, R. D. Storage of radium dial ineewo- 
Bro. M. J. 2:577, 1942. mens. /. Indust. Hyg. & Toxicol. 24:236, 1942. 
W. Yan Ordurand, H. S., Hughes. R., and Carmody, M. G. Chemical 46. Safe health practices relating to use and handling of radioactive 
pmumunia in workers extracting beryllium oxide: report of 3 cases. luminous paints. Massachusetts Division of Occupational Hygsene 
‘ Clevetand Clin. Quart 10:10-18, 1943. Bul'etin No. 290. 8 pp. December, 1942. 
16. Van Ordsirand. H. S. Perscnal communication. 47. Hemeon. W. C. L., and Evans, R. D. Ventilation requirements for 
17. Tabershaw, 1 R., and Bowditch. M. Unpublished data. radium dial painting. J. Induct, Hyg. & Toxicol. 24.116-120, 1942 
18. Tabershaw. 1. R., Ruotolo, B. P. W., and Gleason, R. P. Plumbism 
resulting from oxyacetylene cutting of painted structural steel. 
J. Indust. Hyg. & Toxrcol. 25:189-191, 1943. 
19. McNally. W. D. Encephalopathy from inhaling fumes from burning 
ates Public Health Service, 1942. Pp. 85-90. 
M. Bambach, K., a 
biological mater 
141. 
as indicator. |]. Indust. Hy 
M4 Kety. S. S. Lead citrate complex ion and us role in physinlogy and 
therapy of Icad soning. . Brol. Chem. 142 181-192. 1942. 
37. Evans, E. E.. N 
of ascorbic acid 
504. 1943. 
13. Kehor. R. A. | 
America 26:1261-1279, 1942 
BD. Ashe. W. F. Industria! lead powsoning as clinical syndrome. |. Indust. 
Hyg. & Torrcol. 25:55-59. 1443 
9 


Tracy B. M.D., Editor®* 
Benyamin Castieman, M.D., Acting Editor 
Eorrn E. Pannis, Assistant Editor 
CASE 29521 
PresENTATION oF Cass 

admitted to the hospital use of pain 
epigastrium and left shoulder of three hours’ dura- 
tion. 


~ 


The patient was in excellent health until ten or 
twelve years before admission, at which time she 
began to have epigastric distress without any real 

in. The di was described as “acidity.” She 
eructations but 20 voule- 


the Sippy powder. 

Two or three weeks before entry, there was in- 
crease in the severity of the symptoms and for the 
first time she developed epigastric pain, which 
increased on the day of admission. After taking 
the Sippy powder, she suddenly became 
sick and vomited “brownish, bloody material.” 
The pain disappeared but she remained weak. 
She had noodles for supper, following which she 
became nauseated, went to the bathroom and fell 
down unconscious, striking her forehead. There 
was no vomiting or bowel movement at that time. 
It was not known how long she remained uncon- 
scious. On becoming conscious she vomited 
brownish material followed by bright-red blood. 
“Later” she had a black tarry bowel movement. 
Either before the vomiting or after it, she com- 
plained of burning epigastric pain, which ra- 
diated to the back and to the left shoulder and 
. was accompanied by marked dyspnea. Morphine, 

administered by her physician, relieved the pain. 

Physical examination on admission showed a 

*On leave of absence. 


Grocco’s triangle was present, as was an area of 
bronchial breathing at the right base near the 
spine. There was a questionable friction rub in 
the left axilla. X-ray examination of the chest 
revealed a considerable amount of fluid in the left 
pleural cavity. A swallow of barium showed a 
large diverticulum in the lower esophagus. 
free air could be seen under the diaphragm. 
stomach contained a considerable amount of fluid, 
and the single swallow of barium dropped through 
the retained fluid and food. Examination was 
discontinued. A chest tap yielded 200 cc. of blood- 
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CASE .RECORDS OF THE thin, acutely ill woman sitting up in bed. She 
"MASSACHUSETTS ENERAL HOSPITAL was otic and breathed in a rapid, shallow 
| She had periods of drowsiness, but be- 
tween these she was fairly alert. There was slight 
Weekly Clinicopathological Exercises dullness over the right base; 
a were normal, and there were no 
| i i ao was enlarged to the left. The sounds were of 
fair quality, and a soft apical systolic murmur 
was heard. The abdomen was distended, tym- 
panitic and “firm,” but there was no spasm, ten- 
derness or masses. Peristalsis was normal. Pelvic 
and rectal examinations were negative. 
, : The blood pressure was 154 systolic, 80 diastolic, 
on the right, and 130 systolic, 70 diastolic, on the 
left. The temperature was 99°F., the pulse 90, 
and the respirations 38. Vol. 
Examination of the blood showed a red-cell 1s 
count of 4,000,000, with 13.7 gm. of hemoglobin. 
The white-cell count was 16,000, with 97 per cent 
neutrophils. The urine was normal, with a spe- 
cific gravity of 1.022. The stools were tarry, with 
a +-+-+-+ guaiac test. 
X-ray examination showed no definite air below 
the diaphragm. There was a peculiar = 
ing. She was given a Si wader after ea behind the heart, which could represent air wi 
ad which relieved the a She had con- the mediastinum or disease within the lung. A 
tinued to take the powder. repeat x-ray examination on the following day 
| Ten years before entry she had a “typical story showed areas of atelectasis at both bases and prob- 
of coronary thrombosis for which she was given ably a moderate amount of fluid in the left pleu- 
bed rest and morphine.” Eight years prior to ad- ral cavity. Films of the abdomen showed consid- 
mission she became a vegetarian. There was a . ‘rable gas and fecal material in the colon but no 
20 or 30 pound loss in weight following this. The definite evidence of intestinal obstruction. Dur- 
epigastric distress continued and was relieved by ing the course of examination she had an episode 
of “bradycardia with arrhythmia” associated with 
fainting. This lasted one or two minutes and did 
not recur. She continued to vomit dark-brown, 
guaiac-positive material for the next two days. 
The pain persisted and was worse with respira- 
tion. She was given intravenous fluids. 

On the third hospital day the temperature rose 
to 104°F., and the pulse to 140, but the respira- 
tions remained around 40. Examination showed 
dullness over the left chest from the fifth inter. 
space down posteriorly, with diminished breath 
sounds, tactile fremitus and vocal fremitus. 
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ti nonodorous fluid, which showed 1500 red 
and 5000 white cells per cubic millimeter, 
with 90 per cent polymorphonuclears and 10 per 
cent lymphocytes. A culture of the fluid showed 
colonies of nonhemolytic streptococci and 
few of colon bacilli. The patient was given 5 gm. 


, arse Another 350 cc. of fluid was withdrawn 
gh a tap in the ninth interspace, without any 


She may have 
or about a hiatus hernia. Certainly she had some 
gastritis in that area, which would explain a good 
’ deal of the story later on. I think that there was a 
rupture of some part of the gastrointestinal tract 
into the left pleural cavity. Just where it was— 
in the stomach or in the colon—I do not as yet 
know. Let us go through the data and see how 
firmly such a diagnosis stands. 
—a symptom might have re- 
spon to Sippy powders — could perfectly 
well have been due to a small hiatus hernia or 
itis. Regarding the story of coronary throm- 
bosis, let it be remembered that symptoms due to 
hiatus hernia are often confused with those of 
coronary heart disease; and we have no evidence, 
except the patient’s own statement, that she ever 
had a coronary occlusion. The disease process that 
I have already mentioned could perfectly well have 
produced the symptoms i We have no 
evidence at hand that she had a bad heart, and no 
electrocardiogram to indicate old scarring or recent 
coronary disease. The heart sounds were said to 
have been good, and the heart was said to have 
been enlarged to the left. Too much emphasis 
should not be placed on this clinical observation in 
the presence of disease in the left pleural cavity. 
- Two or three weeks before she came in she cer- 
‘tainly had gastrointestinal bleeding, which could 
have been caused by a hiatus or diaphragmatic 
hernia, or by an ulcer in that region. Ulcers oc- 
casionally do occur in the region of a hiatus 
hernia.’ We know that gastritis may be present 
‘about a diaphragmatic hernia, and that a patient 
mav bleed from either of these conditions. I 
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have never personally known or read of a case in 
which a hiatus hernia perforated into the 

cavity. I am presupposing that she had a defect 
in the diaphragm. I do not know how much of 
the gastrointestinal tract might have ted 
through from time to time. There may have been 
a perforation, let us say, of the colon. We know 
that the stomach does not contain colon bacilli. 


should like to have comment on that. 
also like to have explained the statement: “The 
stomach contained a considerable amount of fluid, 
and the single swallow of barium dropped through 
the retained fluid and food. Examination was 
discontinued.” 

Dr. Laurence L. Rosstns: I do not know why 
it was discontinued unless the patient’s condition 
was poor. Probably the reason why the statement 
about no free air beneath the diaphragm was made 
is that there was a question of perforated hollow 
viscus. I am not at all sure that the films were 
taken in the correct position to determine whether 
there was free air beneath the diaphragm. As 
suming that they were, there is no visible free air. 
There is a process in the left lower lung field that 
apparently consists of fluid within the pleural 
cavity; this markedly increased in amount in 
twenty-four hours. There probably is consolida- 
tion in the left lower lobe. One shadow definitely 
bothers me, and that could be a hernia. 

Dr. Breep: It could be part of the stomach? 

Dr. Rossins: Yes; but I am not sure that it is. 
I do not know what the fluoroscopist thought. 
His examination was probably not sufficient to 
rule out a hernia. The diverticulum that was 
described is this dense shadow just below the 
bifurcation of the trachea, and again we have 
to take the fluoroscopist’s word that it is a diver- 
ticulum, which is most likely. We have evidence 
of a large amount of fluid and other material in 
the stomach. 

Dr. Breep: What about the swallow that dropped 
down through the fluid? Either it means some- 
thing or it should not have been put in. 

Dr. Rossins: It is merely an indication that 
there was foreign material in the stomach and 
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was distended and had some tenderness but no 
We know that there were a few colon bacilli found 
in the left pleural cavity along with nonhemolytic 
improvement in dyspnea. The fluid was streptococci. She had no evidence of chronic ane- 
brownish, cloudy and foul smelling. mia or of blood loss. She had some leukocytosis, 
The temperature slowly fell, but the pulse and which could be explained by an infectious process 
respirations remained more or less stationary. in the left pleural cavity. She had occult blood 
The blood pressure was 140 systolic, 85 diastolic, in the stool two or three days after the initial hem- 
in both arms. Despite oxygen therapy, the pa- orrhage, which does not necessarily mean she was 
tient became steadily more cyanotic and died on _ still bleeding. 
the fifth hospital day. I should like to ask a few questions about the 
Dr = x-ray examination. In two places it is stated that 
ee ene no definite air was seen below the.diaphragm. 1 
Dr. Wittiam B. Breen: I do not believe that 
this woman had coronary occlusion at any time. 
I believe that she had some defect in 


& 
H 

5 


Basen: You would not like to add anything 


tioned in 

about this case. Do you? 

Dr. Wituiam Yes. 

Dr. Breep: Then there was a sudden 
change in the examination of the left chest? 
Dr. Becxman: Yes. 


tained at the original tap. If so, then one would 
certainly look below the pylorus for the source of 
this fluid. As I have already mentioned, the nor- 
mal stomach is peculiarly free from colon bacilli, 
nor does the duodenum contain many colon 
bacilli. If we could be assured that the foul- 
smelling odor of this fluid was due to the colon 
bacillus, we should have to assume that it was 
coming from the large or small intestine. Of 
course the patient may have had vascular disease, 
but I am inclined to doubt it. One must always 
consider such a condition with a sudden change in 


the chest, especially in view of the fainting spell. 


during the x-ray examination. I can get nothing 
from the x-ray examination, however, that makes 
me change my initial impression from reading the 
case over. I still believe that there was a rupture 
of some portion of the gastrointestinal tract, pre- 
sumably below the pvlorus, into the pleural cavity 
through a congenital lesion in the diaphragm. 
Whether the patient also had an ulcer, I do not 
know. There is no evidence one way or the other. 

] am doubtful about the coronary thrombosis 
and 1 do not believe that evidence of an old coro- 
nary occlusion was found. The patient presuma- 
blv died of sensis in the pleural cavitv—a rather 
unusual tyne of empyema —and possibly cardiac 
collanse, which was not due, however, to any 
specific heart disease. 

Da. Heren Prroaaw: If there was rupture of a 
hollow visens into the nlevral cavirv. how about 
air in the pleural cavity? The x-ray films do not 


appear to show such a finding. 


Patuotocicat Discussion 

Dr. Castteman: The autopsy showed an em- 
pyema in the left pleural cavity composed of 600 
cc. of turbid, somewhat hemorrhagic fluid. The 
abdomen was negative. We were unable to find 
anything in the stomach or duodenum to account 
for the long-standing ulcer symptoms. At first 
we were at a loss to exnlain the cause of the em- 

; then Dr. Sniffen found a i 
hole at the lower end of the esophagus. There 
was a peptic ulcer of the lower end of the esopha- 
gus that accounted for the long-standing ulcer 
symptoms and had perforated into the left pleural 
cavity. In the mediastinum was an abscess 3 or 4 
cm. in diameter. 

The patient had evidence of old coronary throm- 
bosis. The left descending branch of the coro 
Mary artery was completely occluded, and we 
found an anterior healed myocardial infarct. 

Dr. Breep: The diaphragm was intact? 

Dr. Casrieman: Yes. 

Dr. Roserns: There was no hiatus hernia? Is 
it not rather rare to find peptic ulcer of the esoph- 
agus without hiatus hernia? os 
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not uately prepared fora j§ Dr. Rossins: present 
_ For example, a perforation of a peptic of the 
inly you see no barium above esophagus shows little air in the pleural cavity. 
ther of these films. Da. Bazep: | am not interested in the diverticu- 
lum of the esophagus. 1 should like to add. that | 
do not believe the patient had cancer of the stom- 
or ach or of the lower end of the esophagus. _. 
Dr. Manian Rorss: We were impressed with 
the story of ulcer symptoms for the ten years be 
fore entry and did think at first that the hemor- 
rhage came from the ulcer and that the ulcer had 
perforated into the abdomen. But it soon became 
X-ray examination was complete. apparent that that was not true. We did not 

Dr. Breep: | take it that on the first examina- properly connect the findings in the left pleural 
tion the left chest was clear, since it is not men- cavity with the process in the gastrointestinal tract. 

Curnicat Diacnosss Vol. 
Bleeding peptic ulcer. Is 
Empyema, left. 
Coronary thrombosis, old. 

Dr. Breen: That is very striking and certainly yr 
leads one to suspect that the foul-smelling fluid  "mpyema, due to perforation of gastrointestinal 
that was removed after twenty-four hours con- _ tact (presumably below the pylorus). 
tained more colon bacilli than did the fluid ob- | Diaphragmatic hernia. 

ANATOMICAL DIAGNOSES 
Peptic ulcer of esophagus, with perfuration into 
left pleural cavity. 
Empyema, left. 
Myocardial infarct, old. 
Diverticulosis of duodenum, jejunum and sig- 
moid. 
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Dr. Casrizman: I do not know. It is rather 
difficult at autopsy to be sure of a slight hiatus 
hernia. ‘If one did exist, it would probably have 
been reduced at the time of autopsy. 


CASE 29522 
PRESENTATION OF Case 


A. .seventy-three-year-old retired lawyer was 
admitted to the hospital because of weakness and 
tiredness. 

The patient was in good health until about six 
months before entry, when, while working in his 
garden, he felt unusually tired and weak. He 
continued his activities, but at a slower pace, until 
cight weeks prior to admission, when he felt ex- 
tremely weak ‘and went to bed, where he stayed 
except for a daily trip to the bathroom. He had 
go fever, chills, night sweats or headaches. In 
the following four weeks he noticed a sore spot 
near the tip of the sternum on swallowing. At 
times there was a sensation of pressure on the 
chest and an occasional dry cough. His appetite 
became poor but his bowel movements remaine 
the same as before. One month prior to admis- 
sion, examination ty his family physician was en- 
tirely negative except for a small right indirect 
inguinal hernia. The temperature was 101°F., the 
pulse 100, and the blood pressure 140 systolic, 70 
diastolic. The urine was acid, with the slightest 
possible trace of albumin. The sediment con- 
tained a few white cells but no red cells. The 
hemoglobin was 60 per cent. The patient was 
placed on sulfadiazine, 1 gm. four times a day. 
_ Two days later the family physician thought that 
there were possible rales at the left base and an en- 
larged spleen. The temperature was 99.4°F. In 
the next two days the cough completely disap- 
peared, the temperature became normal, and the 
pulse was-96. He had received 40 gm. of sulfa- 
diazine, which was then discontinued. He was 
placed on iron and vitamin B tablets but refused 
to take them or to see his physician. He remained 
in bed. The substernal pain persisted. It was de- 
scribed as a steady, nonradiating pain that felt 
like “fifteen men on a dead man’s chest”; it was 
not relieved by food or change of position but 
sometimes went away spontaneously. The patient 
refused all solid foods although he said that 
caused no discomfort. A friend, however, sta 
that “solid foods seemed to catch on the way 
down.” ‘The patient subsisted on liquids and 
semisolids, taking them at odd hours instead of 
the usual mealtimes. There was occasional nau- 
sea but no vomiting, hematemesis, bloody or tarry 
sools and no numbness or tingling of the extremi- 
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ties. Two days before admission he developed a 
fever of 102°F. The next day his physician no- 
visit. 

Physical examination on admission showed a 
well-developed, rather emaciated, extremely pale 
man in no distress. The skin was pale and dry; the 
tongue was normal. The mucosa of the posterior 
part of his mouth was covered in areas by patches 
of white exudate with no surrounding inflamma- 
tory reaction. The teeth were in poor condition. 
The pharynx was covered with a thin mucinous 
discharge. The heart and lungs were normal. 
There was a small right inguinal hernia. Vibra- 
tion sense was diminished in the legs, but neuro- 
logic examination was otherwise normal. 

The blood pressure was 126 systolic, 56 diastolic. 
The temperature was 101.2°F., the pulse 118, and 
the respirations 24. 

Examination of the blood showed a red-cell 
count of 980,000, with a hemoglobin of 3 gm. per 
cent. The white-cell count was 1400. Only 86 cells 
could be seen in the smear. Of these 22 were neu- 
trophils, 28 large lymphocytes, 16 small lympho 
cytes and 20 monocytes. The red cells were large | 
and well stained. There was some anisocytosis. 
No reticulocytes were seen. The urine had a pH 
of 5.5 and a specific gravity of 1.016. There was 
a + test for albumin. One or two white cells 
were seen in the sediment. The stools were guaiac 
negative. A blood Hinton test was negative. 
The hematocrit was 13 per cent. The mean cor- 
puscular volume was 133 cubic microns, the mean 
corpuscular hemoglobin 31 micromicrograms, and 
the mean corpuscular hemoglobin concentration 
23 per cent. The nonprotein nitrogen was 23 m 
per 100 cc. Gastric analysis showed no free acid 
and a combined acidity of 8 units. At the end 
of thirty minutes the free acid was 5, and the 
combined acid 25. 

X-ray films of the chest showed no definite evi- 
dence of consolidation or shift of the mediasti- 
num. A gastrointestinal series revealed no definite 
abnormality of the esophagus or stomach. There 
were at least three large diverticulums of the sec- 
ond and third portions of the duodenum. The 
duodenal cap showed a pressure defect on the su- 
perior surface, which was interpreted as being 
probably of no clinical significance. 

From the time of admission the patient had a 
persistent fever, the rectal temperature reaching 
102°F. daily. During this period he coughed con- 
tinually but raised no sputum. He was placed on 
iron and liver, without response. On the third 
hospital day he had two severe shaking chills. The 
temperature sniked to 103°F., and the resnirations 
rose to 30. There was no chest pain or increased 


| 


Examination showed dullness, bronchial 
breathing, increased spoken and whispered voice, 
and rales over the left lower lung field. The 


remained alert. The temperature gradually rose 
to 104°F., and he died on the fifth hospital day. 


Dirrerentiat Diacnosis 


mia, 

about six months’ duration. Before going into a 
detailed differential I should like to consider a few 
points in the history. 

The initial complaints were fatigue and tired- 
ness, which of course could have been entirely 
due, and probably were, to the anemia. The pa- 
tient complai of pressure on his chest. 
Any man with severe anemia, particularly a man 
of seventy-three, is entitled to angina pectoris, and 
I think that this must be considered as a possible 
. cause of the pain that he had in the chest. But 
it was not typical angina, since, as later described, 
it was nonradiating and steady; angina at times, 

, can be almost constant. I also want to 
point out that the patient had a small amount of 
albuminuria. So far as we know from the history, 
the hemoglobin was 60 per cent before he re- 
ceived sulfadiazine. Furthermore, the family doc- 
tor thought that the spleen was enlarged, but 
nowhere else is there any mention of this, and we 
have to assume that numerous physical examina- 
tions made on this man after he entered the hos- 
pital did not show a palpable spleen. There are 
many negative factors mentioned later in the his- 
tory that are of imvortance. There was no vomit- 
ing, hematemesis, bloody or tarry stools or pares- 
thesias. When he entered the hospital there was 
no distress, emphasizing the intermittency of the 
chest pain. The note is made that the vibration 
sense was diminished. We are not told how 
much, but we must remember that in a man of 
seventy-three, owing to the probable presence of 
arteriosclerosis, this observation is of little clinical 
importance. The fact that no lymph nodes were 
felt may be significant. The laboratory notes show 
that he had a severe macrocytic, hypochromic 
anemia. Later I shall say more about the blood 
smear, which Dr. Castleman kindly let me have. 
The patient had free acid in his gastric analysis. 
I assume that the test meal was used in doing 
this analysis, since if histamine had been given 
there probably would have been more than 5 
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units of free acid present. At any rate he did not 
have achlorhydria. 

I should now like to see the x-ray film of the 
chest. 

Dr. Georce W. Hoimes: I do not see anything 
definitely wrong in the chest. 


auricle is possibly a little prominent, but it is well 
within normal limits. For a man of his age he 
shows surprisingly little evidence of arteriosclero 
sis. There is no tortuosity of the aorta, and no 
visible calcification in the wall. The vessels around 
the root of the lung are large, but perhaps these 
are of no great importance. These films show 
some barium in the esophagus, but we shall have 
to take the word of the man who did the fluoros- 
copy that there were no varices. I cannot rule 
them out from this one film. Diverticulums are 
scattered along the duodenal loop, but unless there 
was some question of disease in the pancreas, | 
should not think they had any particular bearing 
on the case. The distance between the duodenal 
loop and the diaphragm is rather short, and one 
might expect the liver to be small rather than 
large, although that is not a definite finding. 

Dr. Norcross: On the film showing the spine 
do you see anything to make you worry about the 
bones? 

Dr. Hoimes: No. 

Dr. Norcross: The patient had a_ persistent 
fever, cough and apparently a terminal pneumo- 
nia. With regard to a detailed differential diag. 
nosis, one condition that must be considered in any 
man of this age is an overwhelming infection. 
which can cause the blood picture given in the 
abstract. Miliary tuberculosis likewise ‘can do 
this. In addition, a worn-out bone marrow could 
lead to an anemia and leukopenia of this degree. 
Although it is not so stated in the history, the 
smear showed a normal number of platelets, an 
observation that is against a diagnosis of bone- 
marrow depletion. The duration of six months 
is alto against it. We might even consider the 
possibility that one of the diverticulums ruptured 
and caused a localized peritonitis. In a man of 
this age the signs as we'l as the symptoms may be 
extremely confusing and such a patient can have 
an abscess in the abdomen without much to show 
for it on physical examination. Here again, 1 
think that this is extremely unlikely, but should 
be put into a differential diagnosis. Blood loss 
either extrinsic into the bowel or intrinsic in the 
form of a hemolytic process seems unlikely. Blood 
loss wou'd not account for the extreme leukopenia, 
and there is ample evidence that the patient did 


1012 
be found in the smear. He was given intravenous- 
ly 4 gm. of sulfadiazine in 1000 cc. of 5 per cent 
dextrose in water and 500 cc. of whole blood. He Dr. Norcross: Can you see anything in the 
bones that might be abnormal? 
Dr. Hoimes: No. The shadow of the right 
Dr. Joun W. Noarcross*: This patient was a 
seventy-three-year-old man with progressive ane- 
Vol. 
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not lose blood from the gastrointestinal tract. 
From a hemolytic point of view, particularly a 
hemolytic process coming from a drug or toxic 
chemical of one kind or another, we should have 
to assume that he had agranulocytosis in addition 
to a hemolytic anemia to account for this blood 
picture. Of course hemolysis leading to such a 


the: fee acd wee 


true pernicious 
amount of free acid in the gastric contents. Fur- 
thermore, there was no response to liver therapy. 
I do not know over how long a period he received 
liver, but he was in the hospital for five days and 
at least in that time he did not respond, which is 
strongly against pernicious anemia. Furthermore, 
the platelets were normal in the smear and cer- 
tain other changes in the blood were not charac- 
teristic of pernicious anemia. 

Carcinoma with metastases is a possibility. We 
do know that one can have wi metastases 
in the bone that do not show by x-ray examina- 
tion. The type of chest pain could come from 
metastatic disease in the spine, sternum or ribs. 


myeloid, leukemoid picture, which was not pres- 
ent in this case. Agranulocytosis of course does 
not explain the anemia. Aplastic anemia, or more 
correctly hypoplastic anemia, does not explain it, 
because in this disease the platelets are of neces- 
sity reduced along with the other elements. Leuke- 
mia, lymphoma and Hodgkin’s disease could 
cause this picture, but again we have no evidence 
of enlarged spleen, liver or nodes, and with what 
evidence we have, one would have to be brave to 
make any one of these diagnoses. 

There is one condition that I think is more 
likely namely, multiple myeloma with wide- 
spread bone-marrow involvement that was not 
sufficiently localized in any one place to show by 
x-ray study. The type of pain from which he 
suffered may be said to be characteristic of, or at 
least completely compatible with, this diagnosis. 
The remissions of the pain are also typical. Usu- 
ally patients with multiple myeloma do not have 
much change in the platelets and may on occasion 
have just as severe an anemia and leukopenia. The 


latter is unusual, of course, but this is an unusual 
case. 
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In connection with this I should like to 
make some comments on the smear. I might say 
that I do not agree entirely with the differential 


about this, as it was not outstanding, but in areas 
of the smear that were thin and would not ordi- 


tient did not have much albumin in the urine. We 
do not know whether Bence-Jones protein was 
present. There are many patients with myeloma, 
however, who have no more albumin than this, 
and this albumin may have been Bence-Jones pro- 
tein. The absence of palpable lymph nodes and 
enlarged spleen: is perfectly characteristic. 1 
should obviously like to see some x-ray evidence 
to help me here, but I do not believe that the 
lack of it rules out the diagnosis. I should also 
like to know about the total protein and the sedi- 
mentation rate, as well as the findings of a bone 
marrow biopsy, but I assume they were not done. 
I believe that this case can fit in with the diag- 
nosis of multiple myeloma, with terminal broncho- 
pneumonia. 

Dr. Witttam A. Bisnop: I was much puzzled 
when I was called to see this patient outside the 
hospital. I obtained a sketchy and not too reliable 
history. He had a fever, and although I could not 
find anything definite in the lungs, I went on the 
hunch that he must have had an upper respiratory 
infection. The cough was considerably worse 
than is stated in the record, although it was un- 
productive. On that basis, I gave him sulfadi- 
azine. He was a peculiar type of person, who 
really did not want to see me, and I was called 
only because the people in the house were anxious 
about him. So I met an unresponsive, resistant 
patient from whom it was difficult to get a good 
history. But, as stated in the record, he had had 
a definite six-month period of feeling tired. When 
I first saw him he was pale, but not so markedly 


tion, there were 37 per cent neutrophilic cells, 1 
per cent being myclocytes. Most of these cells 
were perfectly satisfactory neutrophils. Forty- 
eight per cent were lymphocytes, of which only 5 
per cent were normal, all the rest being atypical in 
apparently was not the case. one or more ways. In addition to these lympho 
cytes, 12 per cent were characteristic of cells found 
in patients suffering from multiple myeloma, 2 
per cent being typical plasma cells, and 10 per cent 
Arated im the gastric my so-called “myeloma cells.” There were also 3 
cent blast forms. In addition there was rou- 
leaux formation. I do not want to say too much 
narily have rouleaux formation there was a con- 
siderable amount of it. 

The weakness, fatigue and various other things 

ne OF C nge in howe’ 1S USU- 

ally different, there usually being more of a 


as when he entered the hospital. I saw him three 
times and was told not to come again. They had 
no telephone, but I finally got a message to him 
telling him to stop taking the sulfadiazine and to 
begin the iron, liver and vitamins. Since the tem- 
perature had fallen to normal on the third day, 
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cough at that time, and of course the severe anemia 
Dr. Benjamin Casttemix: Dr. Beckman, 
would you like to tell us about your impression? 


Dr. Wittiam Beckman: I did not have 
of this patient. I saw him once with the medical 


Showing Plasma-Cell Infiltration. 


Ficure |. Photomicrograph of the Wall of the Esophagus 


chiefly complained of was pain, or the pressure, 
as he called it, of “fifteen men on a dead man’s 
chest,” at the lower end of the sternum. I do not 
believe that this was angina, since the pain did 
radiate. Then I was struck by the fact that 
painful for him to swallow, and entertained 
might have been something 
the esophagus. That was about the picture 
I left him, and I was frankly quite at sea. 
ys 
1 


ed. The tempera- 
F.; the patient looked worse, being 
and had lost weight, with the story 
he had continued to refuse food except liq- 
refused medicine, saying that it 

ke it. I thought that I could hear 
ing in the lung bases and sent him to the 
on the following day with a diagnosis of 
bronchopneumonia. He had fever and 


EE 


students, and I must say that I did not even come 
close to the diagnosis. I thought that he had 
aplastic anemia and suggested giving liver in case 
it were atypical pernicious anemia, with the hope 
that he might get a response before he succumbed 
that he had at 
the time. 


Cunicat Dracnoses 
Aplastic anemia. 
Lobar pneumonia: left lower lobe. 
Generalized arteriosclerosis. 
Dr. Norcross’s D1acNoses 

Multiple myeloma. 
Terminal bronchopneumonia. 

Anatomica, D1acnosis 
Plasma-cell leukemia, with involvement of bone 


marrow, spleen, lymph nodes, esophagus, 
lungs and kidneys. 


| 
| 
| | 
| 
aS 
| 
| ‘ | Vol. 
| 1 ‘ 
| 
| 
| thought that only a day or two more of the sul- 
fonamides was necessary. The thing that he 


8 


markedly thickened, measurin 
5 mm., and was rigid, as if there 
ucosal infiltration. It had a dirty, brown- 


enlarged, weighing 290 gm., but neither presented 
gross abnormality. The kidneys were sligh 
rged and pale, which one might expect wi 


examination, however, told the 


were characteristic atypical plasma cells (Fig. 1). 
In one lymph node, a peripheral sinus was com- 

letely filled with plasma cells. Sections of the 
oe marrow and spleen, as well as those of the 
lungs and kidney, also showed numerous plasma 
cells. There were no isolated foci of myelomatous 
infiltration in the bones, the lesions being diffuse, 
which, as Dr. Norcross has stated, makes them 
difficult, if not impossible, to see in x-ray films. 
We were unable to find any m casts in 
the tubules of the kidney. 

I believe that the case should be classified as 
plasma-cell leukemia, with diffuse infiltration of 
the lungs, liver, spleen, kidneys and lymph nodes, 
as well as the bone marrow, rather than multiple 


myeloma. Of course the two diseases are the 
same, but in the leukemic type the plasma cells 
blood in larger num- 

they do in the average case of multiple 
myeloma. Looking back in our records we found 
two similar cases—in men sixty-four and sixty- 
five years old respectively. One had a red-cell 
count of 1,500,000, and the other a count of 700,000; 
one had a white-cell count of 1500, and the other 


a count of 1200. These patients also complained 
of fatigue and were clinically diagnosed as having 
aplastic anemia. 

Dr. Houmes: Are there any other cases with 
this type of esophagus? 


when the patient swallowed. It ought to have 


that this man was in poor condition and that the 
examination was incomplete. 

Dr. Josepx Aus: Abnormal white cells are more 
susceptible to sulfonamides than are normal cells. 
Livingston,* at the Huntington Memorial Hos- 
pital, showed that sulfonamides drop the white- 
cell count enormously in leukemia. 

Dr. Castreman: You think that that might 
also apply to plasma cells? 

Dr. Aus: I wonder if it would. 


“Livingston, K. E.. and Moore, R. D. The reaction of levkemia patient: 
to sulfapyridine admieistration. New Eng. }. Med. 223:975-983, 1940. 
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PatuoxocicaL Discussion 
ges se The autopsy on this man 
unusual esophagus. Practically the 
wall, from the beginning to the 
On gross examination we were 
what it was. It certainly did 
not look like carcinoma of the esophagus, and 
there was no ulceration of the mucosa. The liver 
129 ee Ds. Casrizman: I cannot recall one, but any 
3 anemia. 3 kind of leukemia may produce this type of infil- 
. Microscopical [ES tration. Certainly the substernal pain was caused 
whole story. A section through the wall of the >yY the esophageal disease. OTe 
esophagus showed the infiltration that we were Dr. Hotmes: Under the fluoroscopic examina- 
able to see in the gross. Practically all the cells tion, the a should have failed to dilate 
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1944— A YEAR OF DECISION 


Tue year on which we are embarking may well 
be a year of decision for this generation and for 
generations to come. With almost no decision 
on our part we have been forced into a test of 
power, limitless in its geographic scope; this year, 
if we are true to our destiny, we shall achieve the 
first of our final victories. The costs of this vic- 
tory, and its dangers, are yet to be computed; but 
whether we shall come through it with a clear 
future or a confused and clouded one is a decision 
that soon must be made. 

It has become a truism that we can win the 
war and lose the victory, as we lost it in 1918 
and 1919 and in the twenty-odd years thereafter. 
We are also told that we are fighting and work- 


ing and paying to preserve our old way of life, 
and yet we know that many of the fundamentals 
of that way of life are not worth preserving; if 
there is anything in this war that is worth win- 
ning, besides security, it is a new way of life and 
a better way of life for all of human kind — and 
we are not ashamed to say that spiritual and intel- 
lectual values must be reckoned ahead of tem- 
poral ones. 

To many Americans, still, the idea of victory 
suggests plenty of gasoline, endless rubber and 
endless roads, and development of the plastic in- 
dustry to keep pace with the new magic of elec- 
tronics. These developments will probably come, 
given peace and prosperity, but there has been a 
certain fiscal association with the word prosperity, 
in our past history, that limits its meaning in a 
rather unfortunate manner. 

The real problems that are going to make this 
a year of decision are those that can be settled 
only by clear-sighted planning and fact-facing. 
We are going to begin to be confronted with the 
necessity of a switch-back of industry to a peace- 
time basis, with a major unemployment problem. 
We are going to meet the vanguard of several mil- 
lion young men, crippled and well, who will want 
to see the rewards of the victory they have won. 
We are going to decide whether we can continue 
to play ball with our allies, once the common 
danger is past, or whether we are going to start a 
scramble for the major part of the fruits of vic- 
tory —to see who can dominate the air routes, the 
shipping lanes and the richest markets. We are 
going to see if we can play a mature role in world 
politics and world statesmanship, after the pat- 
terns that we have professed — protecting without 
patronizing, helping without bullying and co 
operating without assuming a leadership that has 
not been earned. This may be the year when we 
shall have to decide whether, as a nation, we have 
become of age —if we are mature enough to be 
granted a leadership in settling the most per- 
plexing problems with which the world has yet 
been confronted. 
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THE FATIGUE LABORATORY 


Tue Fatigue Laboratory of the Harvard School 
_of Business Administration was the result, more 
or less directly, of the wisdom and foresight of 
Dean Wallace B. Donham who, during his term 
of office, appreciated the possibilities of research 
into the conditions with which industry is con- 
cerned. The laboratory was accordingly set up, 
in 1928, under the auspices of the Rockefeller 
Foundation, and continues to function with the 
aid of the National Research Council. 

The late Professor Lawrence J. Henderson di- 
rected the establishment of the laboratory and 
was its wisest counsellor, under the successive di- 
rectorships of Dr. Arlie V. Bock and Dr. D. B. 
Dill. Lieutenant Colonel Dill continues his in- 
terest during the present activities of the labora- 
tory but the active directorship has passed back into 
the hands of Dr. Bock for the duration of the 
emergency, with the practical functioning of the 
laboratory in the hands of Drs. R. C. Darling, 
W. H. Fortes and Robert E. Johnson. 

Except for a small flame of pure research that 
is kept burning at the laboratory until better days 
for academic pursuits have returned, the work 
that is being conducted is done entirely for the 
Office of Scientific Research and Development and 
for the Quartermaster Corps of the Army. Thus, 
in the cold room, with a minimum temperature 
of -40°F., various types of warm clothing, in- 
cluding electrically heated suits and shoes, are 
tested on the living subject; here also, stiffly re- 
cumbent, lies “Oscar,” the electric dummy, within 
whose patient franfe is measured the amount of 
current required to keep his body temperature up 
to a human normal with the aid of various styles 
and types of garments. In another chamber, trop- 
ical heat and humidity are attained, and here, 
experiments are conducted on heat exhaustion 
and acclimatization, and the best types of clothing 
for these climatic conditions, with a three-and-a- 
half-mile-an-hour march simulated on an electric 
treadmill. Still another chamber furnishes the 
atmospheric pressures of various altitudes. 


CORRESPONDENCE 


Nutrition studies based on the standard field ra- 
tions are being conducted, with a view to their 
balance, particularly regarding the vitamin B frac- 
tions; studies have been made under field working 
conditions on the protein requirements of the 
body, and it has been found that good health and 
nutrition can be maintained on a protein intake 
considerably below the traditionally accepted 70 
gm. per day, with those that are provided being 
principally from vegetable sources. 

In addition to its homework, the laboratory is 
constantly on call to send its investigators into 
the field wherever needed, to make their studies 
under actual living and working conditions. Its 
official reports run into volumes, and when, final- 
ly, the veil of secrecy can be lifted, it will be 
found that scientific progress has taken some 
tremendous steps in various directions during the 
war years. 

Indefinite and inclusive as the term “fatigue” 
may be, the Fatigue Laboratory has long since 
outgrown its title. 


MEDICAL EPONYM 
Panpy 


The paper “Ober eine neue Eiweissprobe fiir die 
Cerebrospinalfliissigkeit [A New Albumin Test 
for the Cerebrospinal Fluid]” by Kalman Pandy 
(b. 1868) appears in the Neurologisches Central- 
blatt (29: 915-919, 1910). A portion of the trans- 
lation follows: 


This test consists in adding a drop of inal 
fluid to about | cc. of concentrated carbolic acid (1 part 
carbolic acid crystals plus 15 parts of distilled water). 
Wherever the two fluids come in mutual contact there 
appears after a few seconds a bluish white turbidity 
resembling a cloud of smoke — an indication that in 
the fluid in question there are easily precipitable pro 
teins (globulins) in pathological quantity. 


R. W.B. 


CORRESPONDENCE 


A WARTIME EMERGENCY 
DIABETIC COMA SERVICE 


To the Editor: Early diagnosis and prompt treatment of 
diabetic coma lessen mortality and shorten the period of 
recovery. With this in mind, the Emergency Diabetic 
Coma Service has been created at the New England Dea- 
coness Hospital. 


1017 


To the Editor: At a meeting of the Board of Regis 
tration in Medicine held November 19, the Board voted 


because of gross in the practice of 
H. Qumsy Gatiups, M.D., Secretary 
of Registration in Medicine 
State House 
Boston 


The papers are all concerned with one or another aspect 
of the question, How are parts constituted into wholes 
throughout the range of life-forms? 

An informative and critical introduction is written by 
Robert Redfield. Libbie H. Hyman, in “The Transition 
from the Unicellular to the Multicellular Individual,” 
points out that the essential difference between a proto 
zoan colony and a multicellular individual is polariza- 
tion, the establishment of an axis along which there is 
both functional and morphological differentiation. “In- 
termediate Levels of Organismic Integration,” by J. Wil- 
liam Buchanan, sums up his position in the declaration 
that the organization of animals of the lower groups is 
characterized by an absence of centralization of the re- 
sponse mechanisms. In the chapter “Higher Levels of 
Integration” R. W. Gerard notes that the difference be- 
tween lower and higher organisms is mainly in their 
transmissive mechanisms and in their adaptive amplifica- 
tion. Man as an org is selfish, individualistic and 
dominated by the old brain and its emotional attributes. 


Dee. 30, 1943 
Man as a unit in the epiorganigm is altruistic and co 
operative, and depends on the functioning of his new 
brain and its intellectual attributes. William Burrows, in 
his paper “Synergistic Aspects of Bacterial Populations,” 
questions the validity of the concept that specific microbic 
etiology is the basis of much of modern bacteriology and 
suggests that diseases may be caused not by a single spe- 
cies of bacterium but by associated microorganisms. 
H. S. Jennings concludes that the transition from the in- 
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Kroeber attempts to show that some measure 
of primitive man persists into higher civilization 
kinship is biologically inescapable 


i 


. Edited and 
revised by C. Lovatt Evans, D.Sc., F.R.C.P., F.R.S., LL.D. 
With chapters on the special senses revised by H. Hart 
ridge, M.D., Sc.D., F.R.S. Eighth edition. 8°, cloth, 1247 
pp., with 673 illustrations. Philadelphia: Lea and Febiges, 
1941. $10.00. 

The author succeeds well in maintaining a proper bal 
ance in presenting the subject matter of physiology i 
its more important recent developments, The 
adopted is in keeping with the courses given at Univer. 
sity College. In this edition, the section covering 


ter on reproduction has been extensively revised, and a 
good deal of new matter has been added. The discus 
sions on the endocrine organs, the vitamins and the ur 
nary system and those sections concerned with biochem. 
istry have been rewritten and rearranged. One will find 
many newly introduced figures of great teaching value. 
Although the book is essentially planned for the use of 
t 


1018 
_Through the co-operation of the hospital, a corps of dia- 
betic nurses, a chemical technician and the medical staff, 
blood and urine analyses, as well as medical treatment and 
special nursing, will always be available, day and night, 
Sundays and holidays. Such a service would be desir- 
able for all hospitals, but unfortunately on account of 
war conditions this is not feasible. 
Any doctor who has a case of diabetic oS 
the 
he Kelicnes indicated can feel at dividual to the social level begins in the oneell organ 
liberty to call on the Emergency Diabetic Coma Service at isms; and advances there by several steps. Thomas Park 
the New England Deaconess Hospital for consultation considers the problem of integration in infrasocial insect 
regarding treatment or admission of the patient. populations, with marked emphasis on the argument that 
Waanaen F. Coox 
P. M.D. 
New England Deaconess Hospital 
Deaconess Road 
Boston Vol. 
1 ‘ 
DEPRIVATION OF LICENSE 
wealth of Dr. Aaron O. Bernstein, 634 Page Boulevard, 
Springfield, and formerly of Gardner and Winchendon, 
“Modern Society,” is by Dr. Robert E. Par 
Sa cusses the “great society” from the distin 
acteristics of size, complexity, speed, 
BOOK REVIEWS freedom. 
Biological Symposia. Edited by Jaques Cattell.. Volume 
VIII. Levels of Integration in Biological and Social 
Systems. Edited by Robert Redfield. 4°, cloth, 240 pp. 
Lancaster, Pennsylvania: The Jaques Cattell Press, 1942, Phenomena. 
$2.50. 
The contributions to this interesting volume represent 
new frontiers of research for students of human society. 
central nervous system has been entirely rewritten to 
conform to the newer knowledge in this field. The chap 
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RECEIVED ‘ 

The receipt of the following books is acknow!- 
edged, and this listing must be regarded as a suf- 
Gcient return for the courtesy of the sender. Books 
that appear to be of particular interest will be re- 
viewed as space permits. Additional information 
in regard to all listed books will be gladly 
furnished on request. 
Miracles of Military Medicine. By Albert Q. Maisel. 8° 
doth, 373 pp. New York: Duell, Sloan and Pearce, In- 
corporated, 1943, $2.75. 


This popular book ona military medicine and surgery 
«s well written in an interesting dramatic and fur- 
aishes a summary of the new developments in treatment 
that are consistently reducing camp and field mortality in 
World War Il. The subjects treated include shock, the 
Trueta treatment of open wounds, detection of foreign 
bodies by the Moorhead locator, burns, plastic surgery, 
tetanus control and prevention, brain surgery, malaria, 
chest surgery, sulfa drugs and local anesthesia. The con- 
duding chapters describe the activities of the flight surgeon 
and flying doctors, the medical organization of the army 
and postwar problems. This book is recommended for all 
medical and public libraries. {t can be read with profit by 
all physicians. 

American Standard Definitions ical Terms. 4, 
doth, 311 New Y American Institute of Electri- 


proposed for use by the International Electrotechnical 
Commission. Groups 75 and 80, having to do with radi- 


book is the chapter on electroencephalography 


in 
head injury. It is based on thorough analyses of 


try doctors and who are so situated 
that they are unable to obtain the advice of specialists. 
Handbook of Health for Overseas ice. By George C. 


wi 
Cambridge: Harvard University Press, 1943. $1.25. 
This second edition has been intensively revised and in 


order to prevent the possibility of harm resulting in 
of the handbook in the United States where medi- 
is available, sales will be restricted, ordinarily, to 


ton, 1943. $12.00. 

This new work is a comprehensive treatise on its sub- 
ject and is designed for the purpose of serving as a guide 
in the diagnosis and management of the diseases of hyper- 
sensitiveness. Voluminous literature on this subject has 
been consulted, and a great many references are append. 
ed in the form of footnotes te the text. 


Studies from the Rockefeller Institute for Medical Re- 
search. Reprints: Volume 123. 8°, cloth, 619 pp., illus- 
trated. New York: The Rockefeller Institute for Medi- 
cal Research, 1943. 


Virus Diseases. By members of the Rockefeller Institute 
for Medical Research. 8°, cloth, 170 pp., with 11 illustra- 
tions and 2 plates. Ithaca, New York: Cornell University 
Press, 1943. $2.00. 


spring of 1942 as the Messenger Lectures, covering 
evolution of civilization. 
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Pictorial Handbook of Fracture Treatment. By Edward 
L. Compere, M.D., associate professor of surgery, North- 
western University Medical School, chairman, Department 
of Orthopedic Surgery, Wesley Memorial Hospital, and 
consulting orthopedic surgeon, Chicago Memorial Hospi- 
tal; and Sam W. Banks, M.D., associate in surgery, 
Northwestern University Medical School, and attending 
orthopedic surgeon, Chicago Memorial Hospital. 8°, 
cloth, 351 pp., with 171 illustrations. Chicago: The Year 
Book Publishers, Incorporated, 1943. $4.25. 
| This work has been i for the overworked coua- 
Shattuck, M.D., and W. Jason Mixter, M.D. Second edi- 
persons who are engaged in dangerous work overseas and 
who may be unable to obtain medical advice or assistance. 
In 
cal 
persons or groups who are going overseas. Water- 
cal Engineers, 1943. $1.00. resistant ink and paper have been used in the printing, 
This authoritative reference work was compiled by a and the weight of the volume has not been increased 
special committee representing ‘thirty-three organizations because the paper used is slightly thinner. 
the Allergy. By Erich Urbach, M.D., chief of the Allergy 
of eighteen Service, Jewish Hospital, Philadelphia, and associate in 
y and twenty, to which dermatology, University of Pennsylvania School of Medi- 
verts, so that, in all, With the collaboration of Philip M. Gottlieb, M.D., 
ont ¢ hundred authorities in all fields aided in the associate on the Allergy Service, Jewish Hospital, Philadel- 
a  phia, and instructor in medicine, University of Pennsyl. 
compilation. |The primary aim Of this glossary Vania School of Medicine. 4°, cloth, 1073 pp., with 395 
th the United ilustrations and 59 tables. New York: Grune and Strat 
States. The preferred definition is a simple one, with a 
single statement of function rather than explicit descrip- 
tion of all properties included and excluded. The arrange- 
ment is by special groups and subsidiary sections. The 
a used to identify terms is based on a system 
- glogy and electrobiology, including electrotherapeutics, are 
af medical interest. There is an extensive, comprehensive 
’ index. The work is well arranged and well printed on 
good paper in a good binding and sold at a nominal price. 
it should be in all medical libraries, as well as in the of- 
fices of all physicians interested in radiology and electro 
therapeutics. 
Injuries of the Skull, Brain and Spinal Cord: Neuropsychi- 
ic, ical, and medi . Edited by Sam- 
un Second ition 8°, cloth, 66 This monograph consists of six lectures by different 
with 78 illustrations. Baltimere: The Williams and Wil- authors that were delivered at Cornell University in the 
This second edition has been revised to date by the in- 
clusion of important changes in the fields of sulfonamide  Air-Borne Infection: Some observations on its decline. 
and clectreeacephalography and the newer advances io By Dwight O'Hara, M.D., professor of preventive medi- 
military surgery. The most important addition to the cine, Tufts College Medical School, visiting physiciaa, 
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